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ABSTRACT
Women’s colleges are currently struggling to remain solvent and germane to today’s
higher education landscape. Despite the struggles, women’s colleges have provided inimitable,
valuable, and engaging experiences for the students who enroll at these traditionally small,
liberal arts focused institutions. As the small number of women entering STEM majors and, in
turn, STEM fields continues to be an issue, women’s colleges may be able to provide an
engaging, distinctive experience for women who choose to pursue these majors as compared to
coeducational institutions. Women continue to be underrepresented minorities in many STEM
majors including but not limited to: physics, math, statistics, engineering, and computer science.
In many cases, instead of women making progress toward parity with males in these majors, they
are actually regressing. This study explores the engagement experiences of female STEM
students at women’s colleges and the experiences of male and female STEM students at
coeducational institutions. Using the input-environment-outcome model as a theoretical
perspective, specific consideration was given to how the type of institution a STEM student
attends impacts the perception of the students’ interactions with the NSSE indicators of studentfaculty interaction and supportive environment.
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Chapter 1
Background and Context
Based primarily on a need to provide access and education to a group initially excluded
from colleges and universities in America, women’s colleges originally were rooted and formed
from female seminaries. Over the course of almost two centuries, these colleges evolved into
what we mostly identify as selective, liberal arts institutions (Women’s College Coalition, 2017).
The quest for a college education for women began in 1835 with the founding of the Attica
Female Seminary, which received a full charter in 1857 (Woody, 1929) and was then later
chartered in 1952 as Ingham Collegiate Institute. These early iterations of women’s colleges
existed for a myriad of reasons including: preparation of women to enter the teaching profession,
finishing school and, eventually, providing equal educational opportunities (Riordan &
Kerckhoff, 1991). In the 1950’s and 60’s, more than 300 women’s colleges were in existence in
the United States. However, the number fell significantly to 37 in 2016. Overall, less than 2% of
women who receive a bachelor’s degree each year graduate from women’s colleges (Women’s
College Coalition, 2017).
Since the peak of women’s colleges in the 1960’s, (Calefati, 2009) there has been a
continual decline in the numbers of institutions that provide an education to an all-female student
body. Women’s colleges have consistently struggled with sustainability since that peak in the
60’s and many have closed their doors or become coeducational. The most recent women’s
college on the brink of closure was Sweet Briar in 2015. It has been suggested that the eminent
closure was a result of declining enrollment as well as the rising tuition discount rate which rose
to between 65-68% in 2017, leading the college to make plans to cut tuition and fees by 32% for
the 2018-2019 academic year (Biemillar, 2017). However, the passionate alumni took control,
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fought the closure and won; the college remains open today. Sweet Briar is one of only two
women’s colleges in the United States with an engineering program (Svrluga, 2016; Biemiller,
2017). The last remaining women’s college in New Jersey, St. Elizabeth’s, also struggled with
enrollment and became co-ed in 2015. St. Elizabeth’s did not directly attribute the coeducation of
the college to financial struggles; rather, it attributed the decline to the number of students
graduating high school in NJ and a need to stay relevant. (Clark, 2015).
Salomone (2007) suggests that the decline of women’s colleges has little to do with the
quality of education provided but rather the fact that women’s colleges no longer serve the
intended purpose; serving a population that was denied a college education amongst the male
population and often male only institutions. Given that the majority of today’s institutions are
co-educational, and women are not denied admission based on gender, women’s colleges have
been faced with a major challenge of attracting a talented pool of female students (Burton, 2010).
Women’s colleges have long played a vital role in providing a strong, well-rounded
education to women at a time when they were not permitted to attend all-male colleges
(Langdon, 2001; Riordan, 1994; Studer-Ellis, 1995). The education provided by women’s
colleges was an important component of American history and pushed the women’s rights
movement forward. Despite dwindling numbers, women’s colleges have continued to provide a
quality education for women. In particular, these colleges have increasingly showed an interest
in providing women with a quality STEM education as evidenced by the increased number of
women’s colleges offering STEM majors and graduating students in these majors. For example,
from 2011 to 2013, Bryn Mawr graduated women in STEM majors at two-and-a-half times the
national average and had students majoring in mathematics at a rate of nine percent when the
national average is below one percent (Cassidy, 2016; Women’s College Coalition, 2017).
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Certainly, the overall picture of higher education has transformed for women over the
years and in 2016, women comprised 57% of college enrollment in the US (National Center for
Education Statistics, 2016). While the rise in enrollment is clearly positive, there still remains
areas that need improvement, especially in STEM majors, where a “chilly climate” still exists for
women (Foster et al., 1994; Hall & Sandler, 1982; Morganson, Jones & Major 2010; Seymour &
Hewitt, 1997; Suresh, 2006). This “chilly climate” manifests in women feeling less engaged and
supported in STEM majors during their collegiate experience.
Given that barriers such as the “chilly climate” still exist, it is not surprising that women
hold a disproportionately low share of awarded bachelor’s degrees in STEM fields. Women
represent less than a third of bachelor’s degrees awarded in STEM fields and some reports show
that number to be as low as 15 percent (U.S. News/Raytheon STEM Index, 2015). Research
shows that despite women entering colleges and universities with aspirations to attain a STEM
degree, female students leave those majors, with only a small number of them actually obtaining
their degrees in a STEM major (Huang, Taddese, & Walter, 2000: National Science Board, 2007;
Seymour & Hewitt, 1997). Not only is the number of women who hold bachelor’s degrees in
STEM fields noticeably low, of equal concern is that approximately only 25 percent of women
with STEM degrees are likely to pursue or be employed in a STEM field after graduation (Beede
et al., 2011; Catalyst, 2016).
This experience of a chilly climate can be a deterrent – keeping women from pursuing or
remaining in the STEM majors at universities and therefore merits further research. The need for
research pertaining to why women are marginalized in STEM fields at the institutional level has
been outlined in multiple studies which have called for further research into this topic (Cantu,
2012; Griffith, 2010, Linley & George-Jackson, 2013; Mayberry & Rose, 1999; Parson, 2016).

3

Women’s colleges could play an important role in mitigating the chilly climate experienced by
women in these majors.
Much of the research on a woman’s decision to major in STEM or experiences in STEM
disciplines focuses on institutional and academic settings, and examines how faculty and peer
relationships, as well as the experience within courses, shape long term commitment to STEM
(Kinzie, 2007; Margolis, Fisher, & Miller, 2000; Sax, 2001; Seymour & Hewit, 1997). Culture
and pedagogy as well as interactions with faculty and peers are also key predictors influencing
women’s interest and choice of a STEM major (Shapiro & Sax, 2011). Engaging students both
inside and outside the classroom is found to be critical to student success.
College Student Experience

The two concepts of engagement and involvement are often used interchangeably in
higher education research and practice (Axelson & Flick, 2011). In fact, both Alexander Astin
and George Kuh, two pioneers in the concepts and theories behind student engagement and
involvement, have suggested that the two terms are essentially no different (Wendel, Ward, &
Kenzie, 2009). Measuring and understanding student levels of engagement has become
paramount to colleges information arsenal as it relates to important decisions made within
institutions relating to funding, staffing, retention and many other facets of the day to day
operations of a college or university.
One tool that measures levels of student engagement is the National Survey for Student
Engagement (NSSE). The NSSE is a tool that allows colleges and universities to efficiently
collect actionable data pertaining to student engagement levels. Axelson and Flick (2011)
suggest that institutions have been tasked with playing a much bigger role in student
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engagement. Kuh’s (2001(a)) substantive case for use of the NSSE tool suggests that
engagement is an obligation that should be shared between the institution and the student. Kuh
(2001(a)) posits that engagement involves, “both the time and energy students invest in
educationally purposeful activities and the effort institutions devote to using effective practices”
(p. 41). Axelson and Flick (2011) put forward the notion that engagement is not just the degree
to which students actively participate in their own learning, but how involved the institutions are
in that process.
Literature has sought to describe and explain how a student’s level of engagement in
college is associated with various educational outcomes such as persistence, academic
achievement, and degree attainment (Kinzie, et al. 2007; Kuh, 2001(a)). Astin’s (1984, 1999)
Theory of Involvement, Input-Environment-Outcome Model, and Tinto’s (1993) Theory of
Student Departure have been some of the most widely cited theories related to student
engagement. These models examine how college experiences influence outcomes and those
experiences are facilitated by the degree of student engagement. Each of these theories has
contributed significantly to the landscape of higher education and are key ideas in the concept of
student engagement.
Astin (1993, 1999) suggests that student involvement is directly linked to the “amount of
physical and psychological energy that a student devotes to the academic experiences” (p. 518).
Astin’s theory includes both internal and active behaviors as hallmarks for both the student and
educator. Astin suggests that while students certainly need to be active participants in their
learning, the design of courses and work by faculty and staff should allow for involvement and
interaction to take place.
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Tinto (1993) examined the reasons students did not persist in college and proposed that
integration into the campus community has a profound effect on persistence. Tinto also suggests
that linking social experiences to academics, by fostering strong interactions between faculty and
students, will help students persist and graduate. These types of experiences are all critical
components of student engagement.
Axelson and Flick (2011) assert that Astin’s conceptualization of student involvement is
the foundation of today’s student engagement research. Astin (1993, 1999) theorizes that how
much effort a student puts into their learning, both physically and psychologically directly
corresponds with learning, that is, learning is proportionate to involvement (Astin, 1984, 1993).
Female STEM Experience and Engagement

Research consistently attributes a lack of a sense of belonging to the attrition of females
in STEM majors (Gayles & Ampaw, 2011; Moss-Racusin, Dovidio, Brescoll, Graham &
Handelsman, 2012). The concept of the chilly climate has been extensively studied in literature,
dating back to the 1980s (Hall & Sandler, 1982; Sandler, 2010). Hall and Sandler (1982) found
that the vastly different experiences of women in the classroom added to the feeling that their
contributions were less valued than those of their male peers. Some of these experiences include:
faculty calling on male students more frequently to answer questions or provide input or
reactions, and professors being more likely to call a male by his name when soliciting feedback
from students. Research also shows that female students have fewer role models in STEM
disciplines and often feel discriminated against (Blickenstaff, 2005; Kim, Fann, & MisaEscalante, 2009; Shapiro & Sax, 2011).
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Numerous studies have also revealed subtle discriminatory practices that exist in STEM
classroom culture across multiple university settings (Seymour & Hewitt, 1997; Wasburn &
Miller, 2005). Semour & Hewitt (1997) found that faculty regularly excluded women from
classroom experiences and also subjected them to grading practices that differ from their male
contemporaries. Another study examined the influence of faculty interactions on women’s
mathematical self-confidence (Sax, 2008), and another found faculty had a role in deterring
female students from continuing in science majors by creating an unwelcoming environment in
the classroom (Seymour & Hewitt, 1997). These kinds of experiences have been established as
having an influence on a women’s choice to leave STEM majors and to not pursue careers in the
STEM fields.
The underrepresentation of women persists in STEM fields and is often attributed to a
myriad of reasons including: gender stereotypes, lack of mentors and role models, feeling
disrespected, and lack of a sense of belonging. Women’s colleges, by their definition, do not
have many of these barriers and biases. Female students benefit from role models and develop a
feeling of camaraderie and belonging at women’s colleges. Women’s colleges allow women to
assume campus leadership roles, take charge in classroom exercises, lead group discussions, and
gain a keen understanding of themselves and others (Cassidy, 2016; Kinzie, Thomas, Palmer,
Umback & Kuh, 2007). These core values and experiences inherent in the environment at
women’s colleges could prove to be a valuable resource towards ending these disparities in the
classroom and, in turn, the workforce.
When looking at data on women’s colleges and student engagement, Kinzie, Thomas,
Palmer, Umbach, and Kuh (2007) state that women who attend women’s colleges are more
engaged than women at coeducational institutions. Using National Survey of Student
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Engagement (NSSE) benchmarks, Kinzie et al. (2007) showed that students at women’s colleges
scored higher in nearly every measure of student engagement than their counterparts in co-ed
institutions. They concluded that this level of engagement is achieved due to the supportive and
inclusive climate that women’s colleges provide.
Additional research has investigated the educational experiences and persistence of
women in STEM majors compared to their male counterparts, documenting factors associated
with a lower persistence rate among women in the STEM. Griffith (2010) and Beasley and
Fischer (2012) found that women are more likely than male students to leave a STEM major and
earn a degree in a different field of study. However, these studies neglect to closely examine the
educational and engaging experiences of women in STEM majors at women’s colleges,
particularly those students who enter STEM majors and stay in these academic fields.
Gaining a better understanding of student engagement allows institutions to gain valuable
insight into the impact of involvement in a student’s overall satisfaction with an institution and
their collegiate experience. “What students do directly affects what they gain from attending
college” (Kuh, Hu, & Vesper, 2000, p. 242). Engagement, which relates to how involved,
connected, and interested a student is in their classes and institution, can potentially impact
tangible aspects of a student’s experience (Axelson & Flick, 2011). In addition, engagement can
impact academic performance and class attendance as well as overall experiences within an
institution (e.g., involvement in co-curricular activities, attendance at campus events, and other
activities that make them feel like a contributing member of the campus community).
Understanding student engagement can be of particular importance to women’s colleges as they
continue to look for ways to improve and increase enrollment.
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Although the literature is limited, we know that students at women’s colleges tend to feel
more supported and engaged in their collegiate experience. Several studies suggest that
women’s involvement with STEM programs, their academic exchanges with faculty and peers,
along with a supportive campus environment, impact their interest in and dedication to STEM
majors over time (Astin & Sax, 1996; Kinzie, 2007; Margolis, Fisher, & Miller, 2000).
Capitalizing on the supportive environment provided at women’s colleges could help
decrease the number of women who leave STEM careers and majors. The National Academies
Press (2007) noted:
Women who are interested in science and engineering careers are lost at every
educational transition. With each step up the academic ladder, from high school on
through full professorships, the representation of women in science and engineering
drops substantially. As they move from high school to college, more women than men
who have expressed an interest in science or engineering decide to major in something
else; in the transition to graduate school, more women than men with science and
engineering degrees opt into other fields of study; from doctorate to first position, there
are proportionately fewer women than men in the applicant pool for tenure-track
positions. (p. 3)
While women’s colleges overall provide a supportive and engaging environment, we
know little about whether women studying STEM majors in women’s colleges are more engaged
academically and socially than women and/or men majoring in STEM in co-educational
institutions. Understanding the role that women’s colleges play in student engagement could
provide insight into sustainability of women’s colleges as well as provide information for all
institutions to encourage women to stay in those majors. Do women’s college offer a quality,
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engaging experience to female STEM students, which not only provides an excellent educational
experience, but also provides an environment where female students can succeed in majors
where they are underrepresented?

Research Questions

This study attempts to address the following research questions:
1. How do students in STEM majors at women’s colleges differ from students in STEM
majors at co-educational institutions in terms of demographic characteristics?
2. Do students in STEM majors at women’s colleges differ in the level of student
engagement from students in STEM majors at co-educational institutions?
a. Do students in STEM majors at women’s colleges differ from students in
STEM majors at co-educational institutions in terms of student-faculty
interaction?
b. Do students in STEM majors at women’s colleges differ from students in
STEM majors at co-educational institutions in terms of the supportive
environment?
3. With student-level demographic variables and other institutional-level variables
controlled for, how is attending women’s colleges associated with student
engagement indicators among STEM majors?
a. With student-level demographic variables and other institutional variables
controlled for, is attending women’s colleges related to student-faculty
interaction among STEM majors?
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b. With student-level demographic variables and other institutional variables
controlled for, is attending women’s colleges related to supportive
environment among STEM majors?
4. With student demographic and institutional characteristics controlled for, does the
level of student engagement differ by gender among STEM majors within coeducational institutions?
a. With student demographic and institutional characteristics controlled for, does
the level of student-faculty interaction differ by gender among STEM majors
within co-educational institutions?
b. With student demographic and institutional characteristics controlled for, does
the level of supportive environment differ by gender among STEM majors
within co-educational institutions?
The outcomes of this study will add to the body of knowledge regarding the activities and
practices institutions can implement to foster an environment where women STEM students are
able to succeed and persist in STEM majors. This study will also highlight how women’s
colleges can play a vital role in educating women in STEM and have an impact on female
student success in STEM majors.
Significance of Study

Women’s colleges have struggled with student enrollment since their peak in the 1960s.
Recently, there has been a steady decline in the number of women’s colleges and many have
become coeducational. This is often due to declining enrollment and the subsequent financial
impact that has on an institution. Some suggest that the notions of women’s colleges are outdated
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and no longer pertinent in the advent of feminism and Title IX. Today, women’s colleges
comprise less than 2% of the American higher education system (Women’s College Coalition,
2017). Despite accounting for such a small percentage of colleges and universities, the number of
women who have graduated from these institutions hold influential positions in the workforce.
When looking at Fortune 1000 companies, one-third of the female board members have
graduated from women’s colleges and twenty percent of female members of the United States
Congress are graduates of women’s colleges. Admittedly, for the most part, many of the women
who comprise these numbers made the choice to attend women’s colleges because these
institutions provided the best option for a selective liberal arts education for women (Hennessey,
2013; Salomone, 2007).
With the rising need for women in STEM fields, could women’s colleges once again
provide women an education that will allow them to thrive and flourish in male-dominated
fields? While the number of women working in STEM has increased, women are still vastly
underrepresented in the majority of STEM fields (Hill, 2010). Many women’s colleges have
implemented STEM majors and could conceivably intervene where co-educational institutions
have fallen short of educating women for the STEM workforce. Women’s colleges could become
a viable solution to the women in STEM issue. These colleges could provide an environment
where women feel included, supported, have role models, don’t feel discriminated against, and
have mentors to shepherd them through the STEM majors and into fields where co-educational
institutions are currently and have historically struggled (Morganson et al., 2010; London &
Gonzalez, 2011; Syed & Chemers, 2011).
Gaining a better understanding of the environments that allow female students to thrive in
male-dominated STEM majors is of paramount importance. Thus, this study aims to provide
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evidence that can be used to further the efforts to produce more women who are prepared to
enter these fields and will do so by examining the effect of women’s colleges on students’
engagement to provide the supportive environment for female STEM students.
As U.S. colleges and universities continue to increase the number of students in STEM
majors, focus needs to remain not only in recruitment of students who are not typically drawn
into these fields but also on their retention. As previous studies suggest, one way to grow these
numbers is to increase the enrollment of female students in these programs. However,
recruitment is only one portion of this solution; retaining these students is the other (de Cohen &
Deterding, 2009; Whalen & Shelley 2010).
While considering the broad concept of engagement provides valuable information,
understanding specifically how women’s colleges help engage women is critically important in
understanding underrepresented populations in STEM disciplines. To suggest that all students
respond equally to the same motivations and incentives is not valuing the diversity and
individuality of the student population (Wolfe-Wendel, 2000) and, in fact, research shows that
women are treated differently in the STEM classroom in a negative way. Women become less
engaged in the classroom for a number of reasons including; feeling marginalized, given less
opportunity, less praise, and having fewer female role models and professors (Carlone, 2004;
Hall & Sandler, 1982; Jones et al., 2000; Leggon, 2006; Olitsky, 2006; Sadker et al., 2009; Zohar
& Bronshtein, 2005). Understanding what resources and strategies are ideal in creating an
environment where women can be successful in STEM majors is imperative to fostering the
success of women.
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Organization of the Study
The remainder of this study will be organized in the following manner: Chapter Two will
survey and synthesize the relevant literature related to the topic. Chapter Three will describe the
methodology and research design of this particular study. It will include the data instrument, how
the data was gathered and prepared, and the techniques used in the actual analysis of data.
Chapter Four will focus on the results and findings of the study and will provide an analysis of
the data collected. Chapter Five will center on the findings and implications of the study and
include recommendations for future research.
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Chapter 2
Review of Literature
This literature review will focus on the pertinent research related to this study. First, I
address student engagement and seek to provide a clear understanding of the concept of
engagement. Second, the review will provide an overview of the historical context of women’s
colleges. Third, the current research on students pursuing STEM majors with an emphasis on the
educational experiences of women in STEM disciplines will be explored. Finally, a broad
overview of how NSSE data has been used to examine student collegiate experience across
different types of institutions and student characteristics at colleges and universities.
Student Engagement
Recent research (Carini, Kuh, & Klein, 2006; Kinzie, Thomas, Palmer, Umbach & Kuh,
2007; Kuh, Cruce, Shoupe, Kinzie & Gonyea, 2008) indicates that students must be engaged in
educationally purposeful activities to learn and achieve academic and personal success.
Therefore, providing a learning environment in which student can actively engage with their
learning is crucial to achieving educational goals, both for the student and institution. There are
many levels to student engagement and many would argue that multiple components come
together to facilitate student engagement. Things such as involvement in activities, discussions,
and participation in the classroom, interaction with faculty and peers both inside and outside the
classroom all influence the levels and perception of engagement (Delaney, 2008; Kuh, Cruce,
Shoupe, Kinzie & Gonyea, 2008).
The terms involvement, engagement, and integration are often used interchangeably in
higher education research without distinguishing each term. Wendel, Ward, and Kinzie (2009)
looked at the use of the terms involvement, engagement and integration in an attempt to offer a
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clear distinction to each of these terms in the context of higher education research. Before
discussing how the terminology has been used in the literature, it is important to first understand
the definition of each term and the theory and logic behind them.
Engagement
The concept of student engagement is based on three tenets: Pace’s (1980) quality of
effort measure, Astin’s (1984) theory of involvement and Chickering and Gameson’s (1987)
notion of good practice in undergraduate education. These ideas led to the development of the
National Survey for Student Engagement (NSSE) by Kuh, Astin, Chickering, and Pace among
others (Wendel, Ward & Kinzie, 2009).
Student engagement focuses on two main concepts. First, it focuses on how much time
and effort students spend on academics and extracurricular activities that lead to a student
experiencing success in college. Second, engagement focuses on the ways colleges and
universities provide occasions for students to experience success both inside and outside of the
classroom (Kuh, 2001(a); Wendel, Ward & Kinzie, 2009). Engagement occurs when the
institution makes available various opportunities both inside and outside of the classroom for
students and, the student in turn, takes advantage of or part in those opportunities.
Engagement also considers the institutional environment and campus culture and how
students feel about being a member of the college community. Does the environment make
students feel included? Do they understand what role they play in the institutional structure and
what the social and academic expectations are? Do the students feel supported by their peers, the
institutional staff, and the faculty? Understanding that each of these areas contributes to overall
satisfaction and educational experience is vital to providing an engaging experience and
moreover, directly relates to student learning, and appropriate progress toward degree (Pascarella
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& Terenzini, 2005; Wolf-Wendel, Ward, & Kinzie, 2009).
In Wolf-Wendel, Ward and Kinzie’s (2009) interview of George Kuh, they surmised that
student engagement is not an expansion of the theory of student involvement. Rather, the thrust
of engagement is to connect student behaviors to desired institutional outcomes that are obtained
by implementing effective educational practices that are conducive to student learning and
success.
The Concept of Student Involvement
Astin’s (1984) theory of involvement is predicated on five tenets. First, involvement can
be general (the student overall experience) or specific (such as studying for a quiz). Second, the
level of involvement happens within a range that is unique to individual student at a certain time.
Third, involvement has both qualitative and quantitative facets. Examples include how often a
student participates in an activity and what experiences they take away from that participation?
Also, the degree to which student learning occurs and how the student experiences individual
growth as it relates to any program is affected by the amount and type of immersion into that
particular program. Lastly, the efficacy of policies and educational programs are connected to
the ability of the programs and policies to engage and expand a student’s involvement (Astin,
1993; Seidman, 2005).
Together, these tenets represent “the amount of physical and psychological energy a
student dedicates to the educational purposeful activities” (Astin, 1984, p. 301). A student’s
level of involvement is directly tied to what the student takes part in while attending college.
Involvement is often focused on what a student does outside of the classroom and places
emphasis on the student and activities in which the student participates. For example, there may
be a difference in intensity in involvement between a student who is involved as an ancillary
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member of the Gamers Club and a student who is a member of a Greek Organization, which
tends to require more time and effort from the student. Involvement and the varied levels to
which a student is involved influences student outcomes including persistence. The more a
student is involved, the more likely it is that they will have positive outcomes in their collegiate
experiences. Research has shown that student involvement is associated with almost every
positive outcome of college (Wolfe-Wendel, Ward & Kinzie 2009).
Astin’s theory provides an excellent starting point to examine a student’s involvement
and participation in the college environment. The link between a student and their level of
involvement leading to positive educational outcomes is clear. However, while involvement is
critical, this theory places the emphasis on what students do with their time but doesn’t include
the importance of the involvement of other factors such as the opportunities the faculty, staff,
and institution as whole provide to foster involvement. It seems much of the onus is placed on
the student in Astin’s theory, and while the student certainly must make a choice to be active, the
opportunity to participate and the support for involvement must also be present.
Student Integration
Student integration is used to explain how well a student is able to assimilate into a
university community. This idea came to fruition based on Tinto’s 1993 theory of academic and
social integration. In this theory, Tinto (1993) suggests that a student’s departure from an
institution is a reflection on the nature of the individual’s collective academic and social
involvement while at the institution. This theory reflects the extent to which the involvement
within those areas help to assimilate students in the culture of the institution. The inability to
integrate within an institution would have a strong impact on a student’s experience, potentially
leading them to feel isolated, uninvolved, and could eventually lead to their departure.
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Tinto’s (1975, 1993) student integration model has shaped much of the theoretical basis
for a significant amount of the research focused on student persistence and retention over the
past three decades and shifted the way many researchers and institutions have studied student
departure (Metz, 2005). Prior to this theory, many looked at factors that were situational; reasons
such as financial, academic or preparedness were often considered the most prevalent
explanations for departure. However, Tinto shifted the responsibility from solely the individual
student to the broader scope of effect of social and academic interactions and integrations within
the college (Wolfe-Wendel, Ward & Kinzie, 2009).
Both the institution and student contribute to integration and integration is especially
important to first year students (Tinto, 1993). Students must choose to participate and commit to
academic and social activities which in turn facilitates the integration process. The student must
also seek opportunities for academic enrichment outside of the classroom. Opportunities like
research projects with faculty and staff, participation in service learning and volunteerism
activities help enrich their learning experiences (Astin, 1993; Pascarella & Terenzini, 2005).
Colleges and universities must provide the resources both financial and personnel to create these
opportunities for learning and co-curricular opportunities.
In summary, students new to a university go through a process by which they begin to
integrate into the university; this is especially important for first year students. The process
involves students becoming familiar with the university setting and developing an affiliation with
the faculty, staff and students of the university on multiple levels. This process is more
psychological in nature and based off of a student’s own personal feeling of fitting in with the
campus community and culture. (Tinto, 1993; Wolfe-Wendel, Ward & Kinzie, 2009). These
affiliations occur through various interactions within the institution. When these types of

19

interactions and relationships are not established, students become unhappy, may disengage and
often depart the institution. Tinto (1993) suggests that institutions create practices and exercises
that will cultivate academic and social engagement, as well as networks among peers, faculty and
staff in order to facilitate integration and decrease the possibility of departure.
Tierney, a critic of Tinto’s theory suggested that the model focused on traditional aged
students and by doing so, may be missing a large portion of the population which would not
allow for generalized results (Tierney, 1992). He also noted that Tinto’s theory’s broad definition
as it relates to social integration may miss entire swaths of students who don’t fit the traditional
college student mode. Specifically, he expresses concerns for minority students and suggested
that Tinto may have not interpreted Van Gennep’s anthropological rites of passage theory
correctly which would negatively impact racial and ethnic minorities (Metz, 2005). Other critics
of Tinto noted the lack of research on external factors, such as financial aid (Nora, 1990; Porter,
1991), institutional factors such as four year vs. two year, institutional size, as well as race and
gender (Hurtado & Carter, 1997; Pascarella & Terenzini, 1991) could all collectively or
separately have an impact on student departure.
Tinto’s theory marked a shift in how researchers approached understanding of student
departure. However, while this theory is important to providing another lens from which to study
departure, it doesn’t consider all the factors which may contribute to a student not finding
institutional fit in the first place. Variables such as gender, diversity, enrollment status, and
student background are not taken into account. In fact, this has been a criticism of Tinto’s theory
from many researchers (Wolf-Wendel, Ward & Kinzie, 2009).
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Summary
As mentioned earlier, Wendel, Ward, and Kinzie (2009) sought to better understand the
distinctions between involvement, engagement and integration. They suggest that the term
engagement grew from the utilization of the NSSE tool; in part the term engagement is, in many
ways, an alteration of the term involvement which also includes the concept of integration. This
is so because being engaged at an institution requires involvement and requires one to become
part of the institution and integrate into the campus culture.
In interviews with Astin who developed the Theory of Involvement (1984) and Kuh
who pioneered the NSSE (NSSE Timeline 2009, www.nsse.iub.edu retrieved January 20, 2012)
both agreed that the terms involvement and engagement are not significantly different. In the
article, Astin is quoted as stating there are “no essential differences” between the two terms and
“trying to make a distinction between the two words is probably not all that productive, or
necessary” (Wolf-Wendel, Ward, & Kenzie, 2009).
While Kuh is in agreement with Astin, he suggests that the term engagement is in many
ways an evolution of the term involvement. Kuh and other scholars interviewed agreed that the
term engagement has foundations in involvement but that engagement takes involvement to the
next level by sharing the onus between the student and the university and incorporating
integration (Wolf-Wendel, Ward, & Kinzie, 2009). The three phases of integration happen as the
student evolves into their own being as part of the campus community. Those phases are:
separation from the past, interacting with the new setting and people, and finally where the
student adopts the norms and expectations of the new group or campus community (Tinto, 1993).
In seeking to understand the subtle nuance of each of these concepts, engagement is an
outgrowth of the term involvement and can be effectively measured by the NSSE tool. Because
this study seeks to understand the importance of both the student and institutions attitudes,
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behaviors, and involvement, NSSE is a solid tool that can help illuminate and focus on these
concepts.
Women’s Colleges – Historical Context
There are many factors that contribute to a student’s success at not only the university but
within their academic program. Can attending a women’s college play an important role in
offering engagement to students in STEM? I will begin this section by providing a historical
context for Women’s colleges and why they continue to decline in numbers so as to provide
insight into their importance to the past, present and future.
It is difficult to trace the genesis of women’s colleges in the United States. The difficulty
in understanding how and where women’s colleges started is a result of the various forms of
higher-level education for women. While some women attended academies, female institutes,
and seminaries for women, the curriculum taught was not that of what was taught in colleges and
universities that men attended (Thelin, 2004). These places often taught women to prepare for
roles which were expected of women: those of a wife and mother (Thelin, 2004).
Only five colleges prior to the Civil War permitted the coeducation of women: three
private and two public. That number grew to only eight by 1870 (Harwarth, 1997). However,
various shifts in societal thinking, collective community needs and the women’s rights
movement sparked the demand for higher education for women. The 19th century truly saw the
development of the first women’s colleges which were considered to be both radical and yet still
restrictive (1997). Solomon (1985) stated “women’s colleges everywhere adhered to the
religious ideal of virtuous, True Womanhood, but within its framework extended woman’s
sphere beyond familial roles” (p. 49).
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The creation of women’s colleges faced significant opposition prior to establishment
(Harworth, Maline and DeBra, 1997). Opponents such as Charles W. Eliot, President of Harvard
in 1899 argued that women were different than men intellectually and implied in an inauguration
speech at Wellesley, that women did not possess the abilities to perform the same academic work
that was required of men (Horowitz, 1995). Other arguments against women’s colleges included
the thought that, “Over study would surely give women brain fever! And should they manage to
survive college, their children would be sickly, if they were able to have children at all”
(Newcomer, 1959, p. 28). There was also the notion that educating women would result in fewer
marriages and smaller families which would be detrimental to society at large (Newcomer,
1959).
In 1836, Georgia Female College (now known as Wesleyan College) was the first
chartered school in the United States to bestow “all such honors, degrees and licenses as are
usually conferred in colleges and universities” (Harworth, Maline & DeBra, 1997, p. 15) on
women. Wesleyan College is currently the longest standing women’s college that has not shut
down or made the conversion to coeducation today.
Despite strong opposition, there were voices of support and those who realized a need for
the development of women’s colleges. That support resulted in the diversification and expansion
of women’s colleges between 1920 and 1950 (Harworth, Maline & DeBra, 1997). Since the late
1800s three main types of women’s colleges have emerged: independent private colleges
(inclusive of the “Seven Sisters”); Catholic colleges, and public colleges (Harworth, 1997).
The Seven Sisters
Seven women’s colleges were founded in the 19th century and offered curricula to women
that were considered equivalent to the coursework existing at the elite, male institutions. These
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colleges were founded in response to those elite male institutions refusal to admit women
(Perkins, 1997).
Over time, these seven institutions obtained a strong reputation for graduating talented
American women (Harworth, Maline & DeBra, 1997). These institutions were also able to
employ and retain a high percentage of female faculty. Founders formed and developed these
institutions cognizant of particular attributes and elements of design that they wanted inherent in
the fabric of the institution (Horowitz, 1984). That intention and design provided a blueprint for
the development of other independent women’s colleges.
Today only Mount Holyoke, Bryn Mawr, Wellesley, Barnard, and Smith still exist as
undergraduate women’s colleges. Radcliff merged with Harvard. Bryn Mawr, while still
considered a women’s college at the undergraduate level, accepts men into the graduate
programs and Vassar is now a coeducational institution.
Catholic Colleges
Women’s Catholic colleges did not emerge until the early 20th century while male
Catholic colleges had appeared two centuries earlier (Harworth, Maline & DeBra, 1997). This
was thought to be a part of the traditional conservatism of the Catholic Church. The College of
Notre Dame of Maryland, the first four-year Catholic college for women in the United States,
was chartered in 1896 (Mahoney, 2002).
As with the formation of all women’s colleges, the development of women’s Catholic
colleges was not without debate. However, the American Catholic Church decided to provide
women with the opportunity to pursue a bachelor’s degree based on the careful consideration of
what Mahoney (2002) described as three major factors: need, consensus, and legacy. This
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Catholic education focused on moral character, intellectual development, and service;
characteristics which are still tenets of both men’s and women’s Catholic colleges today.
Public Institutions
While most of the women’s colleges were and still are private or religiously affiliated,
there was also a small number of state supported institutions. Public women’s colleges were at
their height at the turn of the 20th century and were predominantly formed in the south
(Harworth, Maline & DeBra, 1997). Mississippi State University for Women was the first public
college for women in the United States and began accepting women in 1884 (1997).
Today only three colleges that are publically funded and considered women’s colleges in
the United States: Mississippi State University for Women, Douglas Residential College of
Rutgers, and Texas Woman’s University. While each of these public institutions is part of the
state system, they have varying degrees to which they could be considered women’s colleges
(Harwarth, 1997).
Douglas Residential College provides certain courses and experiences for the women of
Douglas. However, while the Douglas campus is still regarded as “women only” the college is
now considered a part of the larger Rutgers University system and the majority of the classes are
co-ed (Valdata, 2006). Mississippi State University began admitting men in 1982 and while
Texas Woman’s University still considers itself a “public university primarily for women” as the
quote suggests, also admits men (Harworth, Maline & DeBra, 1997).
Women’s Colleges Today
As previously mentioned, women’s colleges expanded throughout the United States from
1920-1950 and during this time many colleges were founded. In 1960, over two hundred
women’s colleges existed and reached their pinnacle in the 60s (On Campus with Women 1986).
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Thirty-three years later in 1993, only 83 women’s colleges existed (Harworth, Maline & DeBra,
1997) and today, according to the Women’s College Coalition, those numbers continue to
dwindle to less than 40 in the Unites States.
To survive, today’s women’s colleges are placing the focus on the unique offering
provided to students in terms of strong alumnae involvement, mentorship, academic support,
social support, and innovative programs designed to meet the changing needs of women in
today’s society. Women’s colleges are constantly adapting, restructuring and introducing new
ideas (Mahoney, 2002). Many women’s colleges have partnered with coeducational institutions
to offer women the opportunity to enroll outside of the women’s college in coeducational
courses. Many are also offering exchange programs where women can spend a semester or a year
at a coeducational institution. While these programs are offering women the opportunity to have
a coeducational experience if desired, the students are still immersed in the supportive,
accommodating, and exclusive environment that they chose when they made the decision to
attend a woman’s college (Harworth, Maline & DeBra, 1997).
Women’s colleges today are also focusing on their strengths when marketing to
prospective students. Women’s colleges tend to be more intimate campuses where students
receive more personalized attention (Anyaso, 2009). Proportionately, more women choose to
pursue the STEM areas of academic study at women’s colleges than their coeducational
counterparts and have solid representation in male-dominated fields of scientific research,
medicine, and engineering (National Science Foundation, 1994; Pascarella & Terenzini, 2005).
Coeducation
Coeducation was considered a major change in the academic community, necessary for
keeping up with the changing landscape and demands of higher education. As traditionally male
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colleges struggled economically, they were forced to open their doors to women as a means of
sustainability (Harworth, Maline & DeBra, 1997). The same principle applied to women’s
colleges as economic hardships began to engulf them as well. Many colleges were faced with
the need to restructure in order to remain solvent.
Oberlin College was one of the first institutions to admit women to its ranks and Cornell
was also considered a pioneer of coeducation. By 1900, about 40% of American college students
were women (Veysey, 1965). Women’s colleges existed during this time period and had not yet
peaked in numbers. As colleges began to admit women, female students often found that they
were not treated as equally as men and were often pushed toward certain tracks and coursework
that were deemed more feminine. This notion of a more feminine education was different than
the views held at most women’s colleges and this differing view often was a draw to women’s
colleges for female students.
Campus Climate
Women currently make up the majority of undergraduate students nationally at 57% and
only about 1% of women choose to enroll in women’s colleges (Jaschik, 2017) With such a large
percentage of women making up college enrollment and the majority choosing to attend
coeducational institutions, many researchers have asked what is the campus climate like for
women at these institutions vs. single sex institutions.
One could argue that there are merits to both a single sex environment and a
coeducational environment for women. However, research often makes mention of a “chilly
climate” experienced by women in coeducational classrooms (Canada & Pringle, 1995; Hall &
Sandler, 1982, 1984; Koth, Bradshaw, & Leaf, 2008; Miller-Bernal, 1993; Pascarella et al.,
1997; Sandler, 2000; Sandler & Hall, 1986; Tidball, 1980). One could reason that these “chilly”
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experiences can impact the educational environment for women, in the classroom, in cocurricular activities, and other forms of student engagement.
The “chilly climate” is a term coined by Dr. Bernice Sandler in 1969 (Dixon, 2013) in her
study of women’s experiences in the collegiate atmosphere. In 1982, Hall and Sandler conducted
a study which delved deeper into the treatment of women by faculty through formal and informal
interactions. The findings showed that in a coeducational environment, women often felt alone in
the classroom and that their contributions to the class were not deemed as important as their male
counterparts. Female students were less likely to hold leadership positions in the collegiate
environment and overall were left with negative feelings.
While many of the incidents that women perceived as negative may have seemed
insignificant at the time, the overall cumulative effect of these negative experiences had a
detrimental impact on the overall experience. This overall negative experience was referred to as
result of a micro-inequity which is defined as a series of minor incidents in which women are
treated differently than men when combined with women’s perceptions of their experience have
an overall damaging effect (Sandler, 2010). The overall effect resulted in female students feeling
lower self-esteem, a general lack of confidence, and made them less likely to participate in the
coeducational collegiate environment.
Recent research conducted by Sue (2010) also suggests that micro-aggressions play a part
in creating a chilly climate for women. These micro-aggressions result in feelings of isolation,
bullying, separatism, unavailability, and minimizing one’s feelings all play a significant role in
creating a chilly climate for women (Dixon, 2013; Gutiérrez y Muhs, et al. 2012; Sue, 2010).
Potentially, the most disconcerting aspect of the chilly climate is that often women who hold
academic and administrative roles at institutions contribute to the perception of a chilly climate
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by restricting the women whom they mentor from moving up within the academy and not
providing them with opportunities (Dixon, 2013; Marques, 2009; Moss-Racusin, et al., 2012).
Women in STEM Majors
The United States was once seen as a leader in the STEM fields. However, current trends
show there will be serious challenges in the near future in providing workforce prepared to enter
these fields. The number of experts produced in these fields from the United States continues to
decline. This decline is of great concern as advances in science have been responsible for
approximately 50% of all the Economic Growth in the last 50 years in the United States (US
Department of Labor, 2007).
Many experts agree that the best way to combat this decline is to engage traditionally
underrepresented minority groups and draw them to STEM fields. One such minority that has
shown decline in their participation in STEM fields is women. Illustrating this point is the fact
that while the number of women in today’s workforce remains steady, accounting for
approximately 50% of the U.S. workforce, less than 25% of the jobs in STEM fields are held by
women (Beede, D., et al., 2011). The IT field has shown a significant drop in women from 41%
in 1996 to 32% in 2004 and 27% in 2011. It is also important to note that only 26% of women
who earn STEM degrees are working in jobs related to STEM fields compared with 74% of men
(US Department of Labor, 2013).
A fair amount of research has been conducted looking at students who make the choice to
study Science, Technology, Engineering and Mathematics (STEM) (Kinzie, Thomas, Palmer,
Umbach & Kuh, 2009; Lord, Comacho, Layton, Long, Ohland & Wasburn, 2009). An education

in a STEM major prepares students for careers in STEM fields. These majors prepare people to
conduct research, develop programs, and make scientific breakthroughs and are of vital
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importance in order to continue to make progress both nationally and internationally; women can
and should play a significant role in that progress.
The gap in women in STEM fields has been well documented. While women continue to
comprise over 50% of the college undergraduate and graduate student population (de Cohen &
Deterding, 2009), men received the majority of bachelor’s degrees given in engineering (80%),
physics (79%), and computer sciences (78%) (Yelamarthi & Mawasha, 2010). These numbers
are alarming and call for more research on how college programs can recruit more women to
these majors, keep them engaged until degree completion, and have them take jobs in these fields
upon graduation. Without more attention to this area, we will continue to have a long-term
STEM pipeline issue. Much of the current literature seeking to understand the issues of women
in STEM fields revolves around summarizations of the data contained in reports and trends in the
fields. However, very little research exists to systematically examine what colleges and
universities are doing to support women in these majors. In other words, the current literature
does not help us to understand how institutional, organizational attributes, ethos, and practices
impact female students’ pursuit in, and commitment to STEM majors.
Race and Gender in the STEM fields
Several studies have specifically examined women of color in the STEM fields. Reyes
(2011) sought to better understand women of color transferring from community colleges to
universities. She found that women of color transferred from community colleges to universities
at lower rates and they were less likely to persist when they transferred than their counterparts.
Reyes’ study focused on what life factors influenced academic career choices these women made
and if participation in the certain programs, such as the Futurebound program, had an impact on
persistence. Futurebound was a National Science Foundation (NSF) funded program in Arizona
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focused on helping female STEM students of color in community college transfer to a four year
institution.
In her study, Reyes found that once women of color transferred to the four year
institution, they often experienced attitudes and feelings that they did not belong based on
characteristics such as age, ethnicity, gender, and preconceived notions of a community colleges
student’s level of preparedness. While the women who participated in the Futurebound program
did have higher transfer rates to four year institutions and achieved greater successes as it relates
to academic performance, graduation rates, and entering the STEM workforce after graduation;
these positive results were only achieved by those women who survived the initial transition
challenges.
Using longitudinal samples of students (75,000 engineering students at 9 different
universities over a 10-year span), Ohland et al. (2011) examined the impact of race and gender
on retention. This quantitative study confirms previous qualitative discoveries in Tinto’s (1987)
research on student departure in all majors and Seymour and Hewitt’s (1997) research with
STEM majors. Each of those studies found that there are definite differences in the reasons males
and females leave their programs of study or the institution in general. Females are more apt to
depart STEM majors of their own accord due to social forces; things such as not feeling part of a
group, not feeling integrated into the university both inside and outside of the classroom, and
lack of role-models within a particular field of study. Males who depart an institution are more
likely to leave involuntarily, and are often dismissed from a program due to poor performance
academically (Tinto, 1987).
With regard to within-racial group differences in engineering programs, Ohland, et al.
(2011) found that Asian female students persisted at similar rates to their male counterparts (68%
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vs 69%); however, they graduated in 6 years at a slightly higher rate than Asian males (62.1% vs
61.4%). Hispanic females saw lower persistence rates to the eighth semester when compared to
Hispanic males (61% vs 63%) but Hispanic females were likely to graduate in 6 years at a
slightly higher rate (55.2% vs 52.9%). Native American females were less likely to matriculate
to an eighth semester than their male counterparts (49% vs 58%) however, were more likely to
graduate in 6 years (47.1% vs 45%). Black female students persisted to the eighth semester at a
higher rate than males (61% vs 59%) and are likely to graduate in 6 years at a greater rate than
their male counterparts (48.8% vs 41%). White females are less likely than males to persist to
the eighth semester (58% vs 61%) but are slightly less likely to graduate than white males in 6
years (54.2% vs 54.7%).
While this study provides interesting data on persistence and graduation rates, it is
important to keep in mind that the male sample size was almost three times as large as the female
sample size, comprising 74% of those studied and the largest group by far is white males making
up almost 62% of the total sample. Therefore, while females overall may persist and graduate at
similar rates to their male counterparts, the major is still dominated by males and more
specifically, white males.
Amelink and Creamer (2010) examined how satisfaction with the engineering major
differed by gender and how that satisfaction was associated with pursuing a career in
engineering. This study used a mixed methods approach analyzing 1629 engineering students
from 9 institutions with both Chi-square and Pearson’s’ correlation for the quantitative analysis
and a phenomenological approach for the qualitative analysis.
Amelink and Creamer found that overall, women who were more satisfied with the
engineering program, were more likely to pursue a career in engineering. Women and men were
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increasingly satisfied with the program if they felt that the learning environment focused on care
and respect for students as well as provided opportunities for interactive group work.
However, women and members of underrepresented groups described being given tasks
when working in groups that were less related to technical aspects of the work and rather the
preparation and planning aspects of the projects. Women and minorities often felt they were
assigned prep tasks (creating handouts, making copies, and logistically putting together the
presentation) as opposed to the research or interpretation of data. This feeling, environment, and
delineation of tasks led students to wonder if they had the skills to be an engineer. This finding is
especially significant as it illustrates how the learning environment and involvement in a
substantive learning process may influence a women’s persistence in STEM (Amelink &
Creamer, 2010).
Harris, Cushman, Kruck, and Anderson (2009) studied 394 incoming first-year students
at James Madison University. Their intent was to gain a better understanding of the impact of
secondary education, course taking patterns, experience, access and interest in technology had on
the decisions of women and men to pursue technology majors. Admissions statistics at James
Madison University show that overall female undergraduates outnumbered males by 61% to
39%.
However, when one looks closely at the technology majors, specifically the majors of
Computer Information Systems (CIS) and Computer Science (CS), there is a significant gender
disparity at the institution. CIS majors are 82% male and 18% female and CS is 93% male and
7% female. This study concluded that there were differences in the courses males and females
took prior to entering college while there was no significant difference in access to technology
between the two groups.
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Another important finding was that only 19% of female participants had considered a
career in the field of technology while 53% of male respondents had considered a career in the
technology field. Men and women who chose not to pursue a technology major did not differ
significantly in most of their responses to the questions as to “why” they did not chose that
major. However, one particular question “I prefer to work with people not machines” had a
significant difference in responses. Seventy percent of women answered this was a reason for not
pursuing a technology major while only 45% of males responded this dissuaded them from the
major. The researchers conclude that there may be an image issue in the IT field that is
specifically distasteful to women.
Also incorporated in the conclusions of the study as it relates to women in technology is
the importance of mentoring and peer interactions with other females. They suggest that in order
to draw women to these fields it is imperative to employ peer mentors, support groups, and work
to change perceptions of gender differences as they apply to careers in technology in and before
high school. This finding is in accord with the earlier studies reviewed in other underrepresented
STEM majors and highlights the importance of mentorship and supportive environment.
Foor and Walden (2009) conducted a qualitative study at the University of Oklahoma
involving 118 ethnographic interviews with 118 engineering majors. In conducting these
interviews, the researchers explored the underlying culture in engineering and the preconceived
ideas of masculinity, femininity, and the impact those ideas have on engineering. Foor and
Walden looked at this particular program because there was a 58% female enrollment in the
industrial engineering (IE) program when the national average for women obtaining degrees in
IE hovers around 30% (Foor & Walden, 2009). In interviewing students, they discovered that
both male and female students thought of IE as the easier of the engineering programs offered.
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Students in electrical engineering programs (EE), electrical and computer engineering (ECE) and
chemical engineering (XE) thought of students in the IE programs as less technical, less rigorous,
and focused more on psychology and business than math and science.
They also discovered that not only do male and female students have these perceptions of
the program but the IE department actually may have a part in perpetuating this view through the
recruiting materials utilized. These materials when reviewed by Foor and Walden were found to
use focused language and themes that have been shown to appeal to females based on a study by
Seymour and Hewit (1997). These materials included: a letter from the director of the program
who was a woman, and language such as solving complex problems, focusing on human
elements, and involving people to achieve the best possible results are all concepts which are
worded in such a way, that they tend to appeal to women (Seymour & Hewit, 1997). While the
department did not set out to purposefully recruit female students, the higher than national
average of women in the program may be an inadvertent result of the materials used.
This study is important because not only is it one of the few qualitative studies seeking to
better understand women in STEM but it also demonstrates the importance of how universities
present or showcase traditionally male dominated majors, such as those in STEM, to perspective
students. How a university produces recruitment literature and the vocabulary and images used
could have a profound impact on, and even increase female enrollment in such traditionally male
dominated majors.
Recruitment, Retention and Engagement Initiatives in STEM Majors
Yelamarthi and Mawasha (2010) conducted a review of the Computer Science,
Engineering, and Mathematics Scholarship Program (CSEMS) at Wright State University in
Fairborn, Ohio. This program is designed to recruit underrepresented minorities in STEM
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majors, focus on academic preparedness of minority and female students entering a STEM
major, enhance diversity in STEM majors, and focus on the abilities of these students. This
program begins with underrepresented students from 7th-10th grade in high school and provides
academic and financial incentives to pursue STEM fields. Each year, 40 students were selected
to participate in the program and approximately 20-30 of the students who participated in the
CSEMS program each year enrolled at Wright State in a STEM major.
Using qualitative measures, Yelamarthi and Mawasha found that overall the program
was successful in the recruitment and retention of minority students and women into the STEM
fields and would serve as an excellent model for other institutions to employ. This study shows
that by creating a model that provides underrepresented minorities (including women) with
scholarship, a peer support network, and a blueprint to achieve success in a STEM major –
colleges and universities may be able to recruit and retain students in traditionally
underrepresented programs.
A five-year study conducted by Franchetti, Ravn, and Kuntz (2010) highlights the
University of Toledo’s efforts to increase the recruitment and retention of female students
seeking to earn engineering degrees. Their five programs and initiatives were instituted in the
College of Engineering: a Women in STEM Excelling (WISE) mentorship program, establishing
a chapter of the Society of Women Engineers (SWE) on campus, the appointment of female staff
and faculty, the creation of co-op programs for women, and the establishment of the Eberly
Center for Women (ECW).
Over the course of the study, the enrollment of female students in the College of
Engineering had a small gain from 10% to 13%; however, the retention rate increased from 52%
to 73%. Overall, Frachetti et al. found that the program met the intended criteria of increasing
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recruitment and retention and suggest that similar models would increase the number of female
engineering students at other institutions. This study suggests that providing resources for female
students helps them feel part of a supportive campus environment as well as persist in their
program.
Using a regression analysis, Whalen and Shelley (2011) examined the retention of male
and female STEM and non-STEM students at a Midwestern research university. While GPA was
found to be the most important predictor of retention for all students, they note that certain
characteristics, and support systems also assist in student success. These factors include living on
campus and the opportunity for aid in the form of work study.
STEM and non-STEM students had differences in retention rates based on at what point
they declared a STEM major and students who were male or non-minority were 74.6% more
likely to be retained or graduate. Emphasizing the significance of working towards retaining
minority and women in the STEM programs this study demonstrates the significance of campus
involvement in assisting with that goal.
At Bowling Green State University a study was conducted looking at the Academic
Investment and Math and Science Program (AIMS) that followed students admitted to the
program from their pre-college program through graduation. Gilmer (2007) found that students
who participated in the AIMS program did well in their first semester and did better
academically over their collegiate career than their cohorts. Students in the program also
persisted at a higher rate through each semester when compared to the cohort and they graduated
sooner than non AIMS students. Illustrating the importance and positive impact of programs that
provide academic structure and mentorship both prior to and during STEM students’ collegiate
experience is a key focus of this study.
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Considering gender disparities in undergraduate engineer programs, de Cohen and
Deterding (2009) used a descriptive and multivariate analysis on data collected from a national
data set that contained information on over 2200 students in undergraduate engineering
programs. They suggest that overall attrition by engineering majors is not a result of gender;
rather, they argued that gender disparities occur because of the inadequate enrollment of female
students in engineering programs. In order to improve lack of enrollment, they suggest that
colleges and universities conduct outreach to community colleges, middle and high schools, and
look into reform of K-12 curriculum. Highlighting that the issue is not in retaining female STEM
students, but rather the pipeline of students into engineering programs is paramount to this study.
This shifts the focus from retention to recruitment of female students into engineering programs.
Morganson, Jones and Major (2010) investigated social coping and its impact on the
retention of female and male STEM majors at two urban universities. The participants consisted
of 1061 students that were 75.3% male and 24.7% female and the data was analyzed using
means, standard deviations, alpha reliabilities, regressions and bivariate correlations between
measure values. The results suggested that women reported using social coping techniques such
as getting advice or discussing one’s feelings, more often than male undergraduate students.
Social coping was found to be a predictor of persistence for women. It was also found that for
males social coping was related to course grades but that was not the case for females. This
finding suggests that males use social coping as a method of dealing with negative academic
performance, whereas women use social coping to deal with feelings of dissatisfaction with the
program or major. This study underlines the importance of having organizations, groups, and
clubs on college campuses where women can have a cohort of peers which would help foster
communication and allow women to feel supported in their program of study. While having this
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support network won’t eliminate all academic issues, it may prevent some, assist with others, and
allow students to develop a support network.
Heller, Beil, Dam, and Haerum (2010) conducted a study at a large east coast research
university. They sought to explain how 77 faculty, 135 first year students, and 47 second-year
engineering students and faculty define engagement. The researchers administered the survey to
the faculty and engineering students and found that there is not a particular definition applicable
to engagement; instead engagement was seen as a process and an outcome. Students viewed
engagement as a faculty member’s passion for the subject when teaching and accessibility for
opportunities for contact and collaboration outside of the classroom; students expected faculty to
engage them. However, faculty viewed engagement as a responsibility of the student to show
their involvement in class and interactions with peers and faculty; faculty expected students to
take action and become engaged. By stressing a potential disconnect in how both students and
faculty define engagement and how institutions can bridge that disconnect this study could
provide valuable information which allows these groups to come together more effectively to
provide added enriching academic experiences.
Multiple studies in this review have discussed the importance of feeling supported in
campus and academic endeavors as an important component of engagement for female STEM
majors. Nolan, Buckner, Marzabaidi, and Kuck (2009) conducted a study analyzing the
experiences of 455 doctoral graduates from the top 11 chemistry programs in the United States.
The responses to a questionnaire were analyzed using a MANOVA and a univariate analysis to
better understand the impact of mentorship on female chemistry students throughout their
academic career and into their professional career. The results of the study revealed that women
had feelings of lower inclusion and felt less appropriately advised than men did in all levels of
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their educational experience leading up to the culmination of their doctoral program. However,
in the work environment no significant differences were found. While men felt stronger
mentorship throughout their collegiate career, the playing field seems to have leveled once men
and women took devolved into their post-doctoral careers. One could infer that the mentorship is
not strong for both men and women in their careers, rather, that both men and women are
receiving little mentorship as they transition from academics to careers. There may be an
inconsistency that may exist between female students’ perceptions of mentorship and the
perception of the mentorship provided by the mostly male mentors of the female students.
Utilizing the National Survey of Student Engagement in Academic Major Studies
Utilizing NSSE data to analyze the impact of student engagement in a particular major as
compared to the rest of the student body or against another major has been studied extensively.
Popkess and McDaniel (2011) analyzed NSSE data as it related to nursing majors and education
or other heath profession majors. They used ANOVA and t-tests to analyze the data and
determined whether there were differences in engagement by major. Results showed nursing
students felt more challenged academically, but were less involved in active and collaborative
learning than education majors and other health profession majors. Analysis such as this proves
useful to educators in the nursing fields in understanding what areas they are excelling in and can
improve in their programs.
Lichtenstein, McCormick, Sheppard, and Puma (2010) investigated the experiences of
engineering majors and non-engineering majors. This study was a cross institutional examination
of 12,000 students and utilized ANOVA, chi-square and binary logistic regression to analyze the
data. This study sought to illuminate the perceptions of engagement of undergraduate
engineering students compared to all other undergraduate majors. The findings of this study
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showed that engineering students had academically challenging experiences similar to other
majors. However, within the engineering program, students reported a lack of educationally
enriching experiences outside of the major. This suggests that the engineering curriculum is often
narrowly focused and it might be beneficial for colleges and universities to broaden engineering
majors’ experiences by adjusting major requirements to provide for exposure to a more
diversified course-load and therefore, a more diversified learning experience.
A similar study conducted by Carini and Kuh (2003) looked at undergraduate education
majors in comparison to their non-education majors. Using hierarchical linear modeling,
MANCOVA and ANOVA for analysis, they found that teaching majors were as engaged as their
peers in educational practices that have been known to enhance student outcomes such as active
and collaborative learning. However, the study also suggests that there was room for
improvement; specifically in the area of faculty and student interaction. Unlike other majors
there was not typically as much of an opportunity for faculty and students to interact, as students
went further along in the academic program. Students who were in education majors spent
considerable time observing other teachers and student teaching as they progressed through the
academic program where other majors that may be time to conduct research with faculty. The
researchers propose that education programs need to facilitate faculty/student interaction to help
students establish more meaningful connections with faculty. They conclude that these types of
meaningful interactions may impact the educational practices that education majors can utilize in
their classrooms.
Johnson, Wardlow, and Graham (2009) examined students in the College of Agricultural
Food and Life sciences (CAFLS) at one university to discern if there was any difference in the
levels of student engagement compared with all other students at the university. Utilizing a one-
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way factorial MANOVA, they found that CAFLS students reported significantly higher levels of
student-faculty engagement than students university-wide. The study also indicated that seniors
in the program reported a more supportive university environment than other seniors. These
findings suggest that despite attending a large institution it is possible to obtain high levels of
engagement and support within a program.
Nelson, Shoup, Kuh, and Schartz (2008) conducted an extensive study looking at a group
of over 80,000 students and 10,000 faculty to examine student engagement across academic
disciplines specifically as it pertained to “deep learning.” Deep learning is defined as
representing “student engagement in approaches to learning that emphasize integration,
synthesis, and reflection” (p. 469). Employing regression models, their study indicated that deep
learning approaches were utilized across academic disciplines. Students who reported being
more engaged in deep learning activities through their chosen discipline resulted in higher
reported gains in intellectual and personal development and higher satisfaction with their
collegiate experience.
Chun-Mei, Carini, and Kuh (2005) used ordinary least squares regression to analyze data
from the 2001 and 2002 NSSE to better understand men and women science, math, engineering
and technology (SMET) and the impact of gender on student engagement. Their study showed
that female students in SMET majors were equally as involved as their male peers in effective
educational practices. However, the female students reported less collaboration both inside and
outside of the classroom and had less faculty contact outside of class. However, women
experienced equal or greater satisfaction with their overall collegiate experience and had a more
optimistic view of the campus environment than males, which contradicts many past and recent
findings (Ecklund, Lincoln & Tansey, 2012; Morris & Daniel, 2007; Rankin & Reason, 2006).
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Much of the research that examines the link between academic major and engagement
has been done comparing one major to another. This type of study, utilizing national data, can
often be used by single institutions to better understand programs in a broader context that are
successful. This information can also be used to find ways to improve programs that are looking
to change or grow. As data is continually collected researchers can begin to piece together what
characteristics of teaching techniques, classroom environments, and activities enhance student
engagement and if those students are involved in a particular major what tactics can be
applicable to other academic majors.
Institutional Type and Impact on Engagement
Literature has suggested that the institutional type may impact levels of engagement.
Gaining a better understanding of what type of institution a student attends and its impact on the
student could provide valuable information for colleges and universities seeking to build
programs or what practices universities are implementing that are allowing students to engage
and persist.
Studies by Kinzie, Thomas, Palmer, Umbach and Kuh (2007) and Lamb (2011)
investigated the impact of attending a woman’s college or a former woman’s college on student
engagement compared to women at co-educational institutions. Each of these studies employed
hierarchal linear modeling and found that women at strictly women’s colleges described higher
levels of engagement than women at co-educational institutions. Lamb (2011) also found a
correlation between the time a former women’s college became co-educational and a decrease in
female student engagement; the longer the college had been coeducational the less engaged the
female students became. These studies point to the capabilities of women’s colleges to engage
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students, and illuminate how women’s colleges can play a vital role in providing a quality,
engaging education women.
A study conducted by Harper, Carini, Bridges and Hayek (2004) heightens our
understanding of the differences in student engagement by gender at Historically Black Colleges
and Universities (HBCUs). They used a NSSE sample of more than 1100 African American
students from 12 four-year HBCUs completed in 2000 and 2001. Using a Multivariate Ordinary
Least Squares regression with post-stratification weights to minimize response bias, researchers
found that African American women reported more rigor in Academic Challenge, whereas men
reported higher contact with faculty than females. The research showed that while males were
more likely to report engagement with faculty the overall reported engagement of female
students has increased, and the gap between male and female engagement has closed
significantly when compared to previous studies at HBCUs. This study contributes to research in
the finding that attending HBCUs has a positive association with engagement levels for African
American females than their counterparts at PWIs.
Patton, Bridges and Flowers (2011) utilized NSSE data from 2003 to better understand
Greek affiliation and its impact on African American students attending HBUCs and PWIs.
Using Ordinary least squares regression this study showed African American students’
engagement was enhanced by participation in Greek life at both HBUCs and PWIs. However,
African American students at HBUCs who were involved in Greek Organizations were more
engaged than their peers at PWIs. This study adds to the literature the importance of HBCUs and
the role they play in the lives of African American students.
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Student Characteristics and Engagement
Pike and Kuh (2006) examined diversity of the student body and its impact on general
perceptions towards campus environment and overall institutional supportiveness. For this study
they utilized NSSE data from 2001 including 305 institutions. The results of this study showed
that while having a diverse campus related to an increase in the frequency of student interactions
from different backgrounds, the nature and quality of interactions are positively associated with a
supportive campus environment. This study indicates that although a diverse student body is
important, it is not enough in creating a supportive campus environment. It shows the need to
create opportunities for meaningful and quality interactions amongst students.
Cruce and Moore (2007) studied the impact of diversity on students’ willingness to
engage in community service activities. The data for this study was collected from the 2004 and
2005 administration of the NSSE and included a sample of 129,597 first year students from 623
institutions. Hierarchical binary logit and a hierarchical multinomial logit model were used to
analyze the data and illustrated that different student characteristics impacted a student’s
inclination to volunteer during their first year. Factors such as age (traditional vs. nontraditional), gender, race, parental degree attainment, campus involvement with a Greek
organization and international status all were associated with the likelihood of volunteerism. This
study showed that multiple factors contribute to students taking advantage of volunteer
opportunities. Volunteerism is a method frequently employed by colleges and universities as a
method to get students involved in the campus community. Cruce and Moore (2007) suggest that
institutions consider various approaches to providing occasions for volunteerism and be careful
not to fall into the trap of a one policy fits all attitude when it comes to creating these
opportunities.
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Hayek, Carini, O’Day, and Kuh (2002) and Pike (2003) studied how participation in
Greek organizations affected student engagement compared to non-affiliated undergraduate
students. Both of these studies showed a link between the levels of student engagement and
Greek affiliation. These studies found that students involved in Greek organizations were
equally, and at times, more engaged than their non-Greek counterparts. Pike (2003) furthered this
study and suggested that Greek seniors were significantly more involved than non-Greek seniors.
He also noted that while first year women had greater gains in personal development when they
were members of an organization, they had lower levels of active and collaborative learning than
other female undergraduates. Pike also showed that the positive effects on engagement linked to
participating in a fraternity or sorority were more pronounced for seniors than for first year
students. This finding highlights a possible disparity in leadership opportunities provided for first
year students.
Frey-Johnson (2011), Mahan (2010), and Schlingsog (2010) studied the impact of
student engagement on first-generation college students when compared to continuing
generation students. The focus was on engagement factors that may influence academic
achievement and therefore persistence. Schlinsog (2010) and Mahan (2010) employed
hierarchical multiple regressions to analyze data and found little impact of engagement on
student persistence based on generation. Utilizing t-tests, frequencies and ANOVA FreyJohnson found that first-generation students reported higher levels of engagement in behaviors
linked to supportive campus environment and collaborative learning, but also found these two
student groups have similar engagement experiences overall.
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Learning Communities
The NSSE tool has been instrumental in furthering the understanding of learning
communities at universities. It has been helpful both in terms of gaining a better understanding
of the influence of faculty involvement in extracurricular activities and the benefits of student
participation in such activities and communities. Kuh, Laird and Umbach (2004) found a
positive relationship between faculty practices and student engagement by using a hierarchical
linear model. Using the 2003 NSSE and FSSE data was collected from over 42,000 first and
senior students and over 14,000 faculty. Faculty expectations and educational practices had an
impact on what students did both inside and outside of the classroom. Faculty who emphasized
writing assignments and provided timely feedback on writing assignments were more likely to
have students who reported making progress in their writing skills. Faculty who required group
work had students who reported higher interactions with their peers. Findings from this study
extend the discussion on the need for faculty to provide opportunities for learning and employ
good educational practices; when they do, students are more apt to participate and learn.
Lichtenstein (2005) studied 320 first year students in 16 learning communities and used
a combination of multiple data sources (2002 NSSE, information from focus groups, web
surveys, and student records). The results of this study found that the most important factors in
creating a positive classroom experience were the content of the English Composition course,
opportunities to connect with faculty and peers, and a student’s sense of competency with the
academic course-work. This study affirmed the importance of the faculty in the students’
perceptions and experience and reinforces the need for institutions to train faculty on best
educational practices.
Yancy, Haywood, Hermitte, Dawkins, et al. (2008) conducted a study aimed at
understanding the impact of learning communities at Johnson C. Smith University (JCSU).
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Learning communities were implemented at JCSU in 1998 and expanded in 2005 to address
issues surrounding retention, increase satisfaction, and improve faculty teaching. Results
indicated a strong, positive connection between student involvement in learning communities
and student engagement experiences on academic performance. Students participating in the
learning communities performed better overall, were more likely to achieve academic honors
and less likely to be on probation, suspension or academic dismissal.
These findings shed light on the ways in which institutions can foster and improve
academic and student affairs relationships as well as academic incentive for faculty participating
in learning communities. They also show how these types of relationships can have a positive
impact on not only institutional satisfaction, but retention and academic performance.
Conceptual Framework
There has been a fair amount of research seeking to understand the connections of gender
and engagement as well as research that seeks to understand women’s departure from STEM
majors. Kinzie et al. (2007) conducted a comprehensive study comparing experiences between
women at women’s colleges and co-educational institutions. But very little research, if any, has
been conducted comparing women in STEM majors experiences at women’s colleges to the
experiences of students at co-educational institutions.
The model proposed for this study will use an adapted version of Astin’s (1985) inputenvironment-outcome (IEO) model as the basis for the conceptual framework (figure 1).
Hierarchical Linear Modeling will be used to analyze the data and control for nesting variables.
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Conceptual Framework
Figure 1. Conceptual Model

Independent Variable (Institutional
Variables)
Institutional Gender (Women’s
College/Coed)
Carnegie Classification (Research,
Master’s, Bachelor’s)
Size (Small, Medium, Large)
Institutional Type (public/private)

Dependent Variables

Experiences with Faculty;
*Student-Faculty Interaction
Campus Environment;
*Supportive Campus Environment
Student Level Variable
Race/Ethnicity
Part/Full-time
Transfer Status
Resident/Commuter
First year/Senior
Age
GPA
Gender (Only when comparing within
coeducational institutions)
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Chapter 3

Methodology and Research Design

Overview
Building from Astin’s theory of involvement, this chapter details the research design and
methods including the data source, the selection of variables as well as the statistical models and data
analysis. This chapter concludes with a discussion of the limitations of the data and methods used.
In an attempt to contribute to the knowledge base on women’s colleges within STEM disciplines,
I utilized engagement indicators and high-impact practice markers from NSSE data collected in 20132015. The target populations include female STEM majors at women’s colleges and male and female
STEM majors at co-educational institutions. This study focuses primarily on two engagement themes
within the NSSE tool: (a) student faculty interactions and (b) supportive campus environment. The study
seeks to explore the impact of attending women’s college on engagement in STEM majors, guided by
the following research questions.
1.

How do students in STEM majors at women’s colleges differ from students in STEM

majors at co-educational institutions in terms of demographic characteristics?
2.

Do students in STEM majors at women’s colleges differ in the level of student

engagement from students in STEM majors at co-educational institutions?
a. Do students in STEM majors at women’s colleges differ from students in
STEM majors at co-educational institutions in terms of student-faculty
interaction?
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b. Do students in STEM majors at women’s colleges differ from students in
STEM majors at co-educational institutions in terms of the supportive
environment?

3.

With student-level demographic variables and other institutional-level variables

controlled for, how is attending women’s colleges associated with student engagement indicators
among STEM majors?
a. With student-level demographic variables and other institutional variables
controlled for, is attending women’s colleges related to student-faculty
interaction among STEM majors?
b. With student-level demographic variables and other institutional variables
controlled for, is attending women’s colleges related to supportive
environment among STEM majors?

4.

With student demographic and institutional characteristics controlled for, does the level

of student engagement differ by gender among STEM majors within co-educational institutions?
a. With student demographic and institutional characteristics controlled for, does
the level of student-faculty interaction differ by gender among STEM majors
within co-educational institutions?
b. With student demographic and institutional characteristics controlled for, does
the level of supportive environment differ by gender among STEM majors
within co-educational institutions?
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Data Source
To examine the impact of women’s colleges on STEM students’ collegiate experience in terms
of student-faculty interaction and supportive environment, data from the National Survey of Student
Engagement (NSSE) was used. The purpose of the NSSE survey is to provide colleges and universities
with information about undergraduate students’ experiences at their respective institution. The survey is
a vehicle with which institutions can collect valuable data directly related to student perceptions of
institutional quality. The survey accomplishes this through questions that focus specifically on inside
and outside of the classroom experiences.
Russ Edgerton of the Pew Charitable trust planted the seeds of the National Survey of Student
Engagement (NSSE) in 1998. Edgerton brought together a group of top higher education scholars with
the hope of developing a better understanding of institutions and student educational experiences
(www.nsse.iub.edu, retrieved June 5, 2012). The group included Alexander Astin, Arthur Chickering,
and George Kuh amongst others. From this group came the development of the NSSE tool that would
change the landscape and much of the research within higher education.
NSSE was launched nationally in 2000 and since that time has grown tremendously and laid the
groundwork for additional tools such as the Faculty Survey of Student Engagement (FSSE), Community
College Survey of Student Engagement (CCSSE), Law School Survey of Student Engagement (LSSSE)
and the High School Survey of Student Engagement (HSSSE). NSSE has now been administered at over
1600 institutions in the US and Canada and approximately 6 million students have participated in NSSE
since its inception in 2000 (www.nsse.indiana.edu).
The NSSE tool is considered to be one of the most comprehensive surveys of student
engagement administered by colleges and universities today. The NSSE has been found to provide
“dependable measures that are related to important indicators of quality and effectiveness at the intuition
level” (Pike, 2013, p.165). The NSSE survey has become synonymous with engagement (Gibbs, 2014).
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In addition, past research conducted on engagement that utilized CIRP data was found to be lacking
(Dey, Hurtado, Ehee, Inkelas, Wimsatt & Guan, 1997) and a more in-depth instrument was deemed
necessary; NSSE has filled that gap and become a leading survey to discern engagement.
A significant amount of research has been conducted using NSSE data to answer a broad array of
questions pertaining to student engagement and collegiate experiences. Areas studied focus not only on
students’ demographics but also institutional characteristics. Some of the most researched areas
involving NSSE data examine student demographics and how those demographics may impact
engagement with learning (e.g., Yancy, Sutton-Haywood, Hermitte, Worthy et al., 2008; Patterson,
Dunston & Daniels, 2013), campus involvement (e.g., Cruce & Moore, 2007: Ribera, Miller &
Dumford, 2017) and overall satisfaction with the institution (e.g., Hu., Scheuch., Schwartz, Gayles, &
Li, 2008).
Researchers have examined the connection between engagement and race/ethnicity, gender, on
campus and off campus residential status, majors, faculty involvement in students’ academic and social
life, co-curricular affiliations, involvement in learning communities, first generation, continuing
generation, traditional aged and nontraditional aged students (e.g., Kuh, Chen & Laird, 2007; LaNasa,
Olson & Alleman 2007; Lichtenstein, McCormick, Sheppard & Puma, 2010; Patton, Bridges & Flowers,
2011; Pike & Kuh, 2006; Popkess & McDaniel, 2011). These studies suggest that student engagement
is important in helping students become well-rounded and involved within the university community.
NSSE has been proven to provide institutions with vital information on how to serve the needs of a
diverse student body and create a supportive environment for student success in college (Kuh, 2009b).
NSSE 2013 Update
In 2013, NSSE underwent a significant change from previous iterations. Prior to 2013, NSSE
utilized five benchmarks of effective practices to help understand student engagement within an
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institution. The five benchmarks were: (1) Level of Academic Challenge, (2) Active and Collaborative
Learning, (3) Student-Faculty Interaction, (4) Enriching Educational experiences, and (5) Supportive
Campus Environment. These benchmarks were based off of 42 key questions focused on important
facets of student experiences in college. These questions pertain to student behaviors and institutional
practices that contribute to student engagement. This version of NSSE had been used to measure
engagement since the tools launch in 2000 and remained relatively unchanged until the redesign in 2013
(“Information about the NSSE”, 2013 update, n.d.).
The updates of the NSSE tool proceeded with four primary goals: develop new measures related
to effective teaching and learning, refine existing measures and scales, improve clarity and applicability
of survey language; and update terminology to reflect current educational contexts (“Information about
the NSSE”, 2013 update, n.d.). These goals resulted in the five benchmarks transforming to four
engagement themes comprised of 10 engagement indicators (see table 1) that provide important
information about the unique qualities of student engagement based off of student responses
(“Information about the NSSE”, 2013 update, n.d.).
Table 1
NSSE Engagement Themes and Indicators
Theme
Academic Challenge

Engagement Indicator
Higher Order Learning
Reflective & Integrative Learning
Learning Strategies
Quantitative Reasoning

Learning with Peers

Collaborative Learning
Discussions with Diverse Others

Experiences with Faculty

Student-Faculty Interaction
Effective Teaching Practices

Campus Environment

Quality of Interactions
Supportive Environment
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Note. Data for NSSE Engagement Themes and Indicators adapted from NSSE - National Survey of
Student Engagement. Retrieved September 10, 2018, from http://nsse.indiana.edu/
These indicators were developed over multiple years by the NSSE team using a combination of
theory and empirical analysis. The items were vetted implementing quantitative and qualitative analysis
and went through two years of pilot testing before implementation. The rigorous testing of the updated
tool ensures that the NSSE is still valid tool for colleges and universities to use as their assessment
arsenal (“Information about the NSSE” 2013 update, n.d.).
NSSE data from 2013 through 2015 was used for this study and relatively little has changed with
the survey tool during this time that would impact this study. From 2013-2015, no significant changes
occurred in the NSSE tool as it relates to the questions that formulate the indicators used in this study.
Table 2 reflects changes that occurred to questions that were used in this study:
Table 2
Changes to the NSSE survey from 2013-2015
NSSE 2013
Variable
Name
Gender

Sexorient

NSSE 2014

Variable
Label
What is your
gender?

Response Options

Variable Name

0=Female
1=Male

genderid

-

-

genderid_txt

Which of the
following
best
describes
your sexual
orientation?
(Question
administered
per

1=Heterosexual
2=Gay
3=Lesbian
4=Bisexual
5=Questioning/unsure
9=I prefer not to
respond

Sexorient14

55

Variable
Label
What is your
gender
identity

Another
gender
identity,
please
specify
Which of the
following
best
describes
your sexual
orientation?
(Question
administered
per
institution re

Why/What
Changed
Response
Options
1=Man
2=Woman
3=Another
gender identity
9=Prefer not to
respond
Write in response

1=Heterosexual
2=Gay
3=Lesbian
4=Bisexual
5=Questioning or
unsure
6=Another
sexual
orientation

Changed to
“gender”
response
options
expanded
New Item

New response
options

institution
request

9=I prefer not to
respond

-

-

-

Sexorient14_text

IRgender

Institution
reported
gender

0=Female
1=Male

IRSex

Another
sexual
orientation,
please
specify
Institutionreported sex

Write-in
response

New
Questions

0=Female
1=Male

Name
changed to
differentiate
“sex” from
“gender”

Note. Data for NSSE Engagement Themes and Indicators adapted from NSSE - National Survey of
Student Engagement. Retrieved September 10, 2018, from http://nsse.indiana.edu/
Data Reliability and Validity
As aforementioned, the NSSE has undergone and continued to go through rigorous testing for
reliability and validity. Cronbach’s alpha has been used to measure the internal consistency of the
instrument. Social science research requires a measure of 70% or above to indicate a high level of
reliability using Cronbach’s alpha (Cortina, 1993; Gordon, Ludlum, & Hoey, 2008). In each year from
2013-2015, the NSSE data achieved a high level of reliability as each of the engagement indicators were
above 70% for first year and senior students using Cronbach’s alpha. Table 3 illustrates the engagement
indicator and the reliability achieved for each year data set.
Table 3
Cronbach’s Alpha NSSE 2013-2015
Cronbach’s Alpha
Senior Year

2013

Cronbach’s
Alpha
1st Year
.83

2013

.85

.87

2013

.84

.81

Supportive Environment 2013

.89

.89

Student-Faculty
Interaction

.83

.85

Theme

Engagement Indicator Year

Experiences with Faculty

Student-Faculty
Interaction
Effective Teaching
Practices
Quality of Interactions

Campus Environment

2014
56

.85

Experiences with Faculty

2014

.84

.87

2014

.84

.81

Campus Environment

Supportive Environment 2014

.89

.89

2015

.84

.86

Experiences with Faculty

Student-Faculty
Interaction
Effective
Teaching Practices
Quality of Interactions

2015

.85

.87

2015

.85

.82

Supportive Environment 2015

.89

.89

Campus Environment

Effective Teaching
Practices
Quality of Interactions

Note. Data for NSSE Engagement Themes and Indicators adapted from NSSE - National Survey of
Student Engagement. Retrieved September 10, 2018, from http://nsse.indiana.edu/
Validity of a measure is determined by gaining an understanding of the tool in terms of what it is
intended to measure and the inferences made from the evidence garnered (Messick, 1989). The NSSE
survey utilized seven forms of validity testing: Response Process Validity, Content Validity, Construct
Validity, Concurrent Validity, Predictive Validity, Known Groups Validity, and Consequential Validity
to test the tool. The researchers have indicated that the validity of NSSE has been positively linked to
achievement, persistence, and learning outcomes as shown by the Wabash National Study of Liberal
Arts Education (Kuh, 2009(a)); Kuh et al. 2008; Ouimet, Bunnage, Carini, Kuh & Kennedy, 2004) thus
adding credence to the validity of the NSSE tool.
Research has also been conducted on one of the main areas of concern regarding the NSSE tool,
the fact that the data is self-reported. Past researchers have cited specific concerns regarding selfreported data in regards to: halo error, student’s inability to express cognitive processes, and social
desirability (Bowman, 2011; Porter, 2011; Zlivinskis, Masseria & Pike, 2017; Umbach, 2004). As it
pertains to self-reported data, research has shown that when the following five conditions are met,
students will report accurately on their educational activities as they relate to student engagement:
1. The information is known to respondents;
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2. The questions are phrased clearly and unambiguously;
3. The questions refer to recent activities;
4. The respondents think the questions merit a serious and thoughtful response; and
5. Answering the question does not threaten, embarrass, or violate the privacy of the respondent or
encourage the respondent to respond in socially desirable ways (Kuh, 2001b, p. 4).
Studies that have analyzed the NSSE (both the old and new version) and the use of the tool have shown
that NSSE tool, does in fact, meet these five standards (Kuh, 2001(b); Pike, 2013) thereby adding
confidence to the factors necessary to make the NSSE a reliable and valid tool for colleges and
universities to collect and understand engagement data. A recent study by Zilvinskis et al. (2017)
examined the revised survey released in 2013 using a canonical correlation analysis and concluded that
the new engagement indicators are able to provide sound representation of factors and tenets related to
student engagement.
Data Collection and Sampling
Sample size. The data used in this study consists of a 100% sample of female STEM major
students who participated in the NSSE survey and completed it in its entirety from the 25 participating
women’s colleges from 2013-2015 (N = 1,805). The data also contains a 20% random sample of both
female and male STEM major students who participated in the NSSE survey at 1,162 coeducational
institutions from 2013-2015 (N=61,678). A 20% sample was obtained and utilized as that is the largest
amount of data NSSE will provide to students conducting research when the sample size is deemed
significant by NSSE; they will also only provide data that is at least three years old.
In 2013, 621 total institutions participated in the NSSE. Of those 621 institutions, 14 women’s
colleges participated; Among 716 institutions participated in NSSE in 2014, 11 women’s colleges
participated. NSSE had 587 participating institutions in 2015, of which 8 were women’s colleges. This
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data sample includes a total of 1162 co-educational institutions and 25 women’s colleges that
participated in the NSSE survey from 2013-2015. Those numbers include total unique institutions that
participated in the NSSE survey from 2013-2015, some institutions participated multiple times during
that time frame.
Sampling bias. Because the survey is voluntary, and is based on a student’s and institutions
motivation to participate, the data would not be collected from students who chose not to participate in
his or her institutions administration of the survey as well as from institutions which chose not to
participate. Table 4 provides a comparison of NSSE data from 2013-2015 to U.S. Institutions for student
and institutional characteristics available. As illustrated in the table, the NSSE data utilized in this study
is comparable to institutions in the United States. For example, male students are underrepresented in
the NSSE survey, but are also the minority in overall students attending colleges and universities in the
United States.
Table 4
Comparative Statistics NSSE vs US 2013-2015
Characteristics

NSSE
2013
36%
64%

US
2013
44%
56%

NSSE
2014
36%
64%

US
2014
45%
55%

NSSE
2015
35%
65%

US
2015
45%
55%

Gender

Male
Female

Race/Ethnicity

White
All others
Asian
African
American
Hispanic

70%
7%
3%
10%

62%
7%
6%
13%

66%
8%
5%
10%

61%
9%
6%
13%

65%
9%
5%
9%

60%
9%
6%
12%

10%

12%

11%

13%

13%

14%

Full-time

87%

81%

90%

81%

89%

84%

Part-time

13%

19%

10%

19%

11%

16%
34%

Public

39%

34%

43%

34%

38%

Enrollment
Status

Institution
Control
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Carnegie
Classification

Institution
Size

Private

61%

66%

57%

66%

62%

66%

Research

20%

17%

16%

17%

19%

18%

Master’s
Bachelor’s

45%
34%

44%
39%

49%
35%

44%
39%

48%
33%

43%
39%

Small
(1-2,499)
Medium
(2,500-9,999)

44%

51%

43%

51%

44%

53%

36%

32%

40%

33%

39%

31%

Large
20%
16%
17%
16%
17%
15%
(10,000-20,000+)
Note. Data for NSSE Engagement Themes and Indicators adapted from NSSE - National Survey of
Student Engagement. Retrieved September 10, 2018, from http://nsse.indiana.edu/

STEM majors. STEM majors are constantly evolving and changing and it is difficult to find one
consistently accepted definition. Widely used is the National Science Foundations (NSF) definition,
which is used by many federal agencies. This definition is broader and includes social sciences (e.g.,
political science, sociology, economics, etc.) and psychology in addition to the core or hard sciences
(chemistry, physics, etc.), engineering, and technology. The NSSE survey categorizes majors into 11
categories with 138 majors listed (Gonzalez & Kuenzi, 2012).
For the purposes of this study, I chose to utilize STEM majors available in the NSSE survey that
fall into the core or hard science categories and 53 majors were used. I chose not to utilize Social
Science majors as STEM fields because there is not a shortage of female STEM students in these
majors. In fact, women outpace males in earning undergraduate social science degrees 49% to 51% and
majors such as psychology, which are often considered STEM majors have a staggering majority of
women earning 77% of psychology degrees awarded in 2016 (NCES, 2017).
The majors utilized for this study are illustrated in table 5 along with the corresponding coding
number used by NSSE.
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Table 5
Majors Used in this Study
Majors Used in This Study
Major Category
Specific Major
Biological Science, Agriculture, & Natural Resources
Biology (general)
Agriculture
Biochemistry or biophysics
Biomedical Science
Botany
Cell & molecular biology
Environmental science/study
Marine Science
Microbiology or bacteriology
Natural resources &
conservation
Natural science
Neuroscience
Physiology & developmental
biology
Zoology
Other agriculture. & natural
resources
Other biological sciences

NSSE Major Code
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Physical Science, Mathematics, & Computer Science
Physical sciences (general)
Astronomy
Atmospheric sciences
(meteorology)
Chemistry
Computer Science
Earth science (including
geology)
Mathematics
Physics
Statistics
Other physical sciences

32
33
34

Engineering (general

84

35
36
37
38
39
40
41

Engineering
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Aero-, astronautical
engineering
Bioengineering
Biomedical engineering
Chemical engineering
Civil engineering
Computer engineering &
technology
Electrical or electronic
engineering
Industrial engineering
Materials engineering
Mechanical engineering
Petroleum engineering
Software engineering
Other engineering

85

Dentistry
Health science
Health technology
Kinesiology
Medicine
Nursing
Pharmacy
Veterinary science

99
100
101
103
104
105
109
113

Computer information
systems
Information systems
Information technology
Other computer science &
technology

125

86
87
88
89
90
91
92
93
94
95
96
97

Health Professions

Other Majors

128
129
133

Note. Data for NSSE Engagement Themes and Indicators adapted from NSSE - National Survey of
Student Engagement. Retrieved September 10, 2018, from http://nsse.indiana.edu/
Dependent Variables – Engagement Themes and Indicators
This study utilizes two NSSE indicators (a) student-faculty interaction and (b) supportive
environment and specifically looks at how each of the two indicators is impacted for STEM majors
separately. The indicators are outlined and explained in Tables 6 and 7 which illustrate the coding that
was used. It is important to note that in order to make effective inferences within each indicator a
composite score was also calculated based on the number of questions asked and the minimum and
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maximum score response. Creating a composite score was used based on recommendations from NSSE
and other researchers (Lamb, 2011; Pike, 2003, 2013).
Table 6
Engagement Themes and Indicators (Student/faculty Interaction)
Experience with Faculty – Engagement Theme
Student Faculty Interaction (Indicator 1) Main Question: During the current school year,
about how often have you done the following?
Indicator Variable
Question
Values and
Composite
Name
Labels
Score
SF
SFcareer
Talked about career plans with Likert Scale
a faculty member
SF
SFotherwork Worked with a faculty member 1=Never
Minimum
on activities other than course
Score 4
work (committees, student
2=Sometimes
Maximum
groups, etc.)
Score 16
SF
SFdiscuss
Discussed course topics, ideas, 3=Often
or concepts with a faculty
member outside of class
4=Very often
SF
SFperform
Discussed your academic
performance with a faculty
member
Note. Data for NSSE Engagement Themes and Indicators adapted from NSSE - National Survey of
Student Engagement. Retrieved September 10, 2018, from http://nsse.indiana.edu/

Experiences with Faculty (Engagement Theme):
Student-Faculty Interaction (Engagement Indicator): This indicator, consisting of four questions
looks at how often a student has interacted with a faculty member and also delves into the student
perception of the quality of that interaction. As illustrated above, this area asks questions that center on
discussion of career plans with faculty, working with faculty members outside of the classroom (student
clubs and organizations, committees), discussing course topics, ideas or concepts with faculty outside of
class and discussing academic performance with a faculty member.
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Table 7
Engagement Themes and Indicators (Supportive Environment)
Campus Environment - Engagement Theme
Supportive Environment (Indicator) Main Question: How much does your institution
emphasize the following?
Indicator Variable
Name
SE
SEacademic

Variable Label

Values and
Labels
Likert Scale

Composite
Score

Providing support to help
students succeed academically
SE
SElearnsup
Using learning support services
(tutoring services, writing
center, etc.)
1=Very little
SE
SEdiverse
Encourage contact among
Minimum
students from different
2=Some
Score 8
backgrounds (social,
Maximum
racial/ethnic, religious, et.)
3=Quite a bit
Score 32
SE
SEsocial
Providing opportunities to be
involved socially
4=Very much
SE
SEwellness Providing support for your
overall well-being (recreation,
health care, counseling, etc.)
SE
SEnonacad
Helping you manage your nonacademic responsibilities (work,
family, etc.)
SE
SEactivities Attending campus activities and
events (performing arts, athletic
events, etc.)
SE
SEevents
Attending events that address
important social, economic, or
political issues
Note. Data for NSSE Engagement Themes and Indicators adapted from NSSE - National Survey of
Student Engagement. Retrieved September 10, 2018, from http://nsse.indiana.edu/
Campus Environment (Engagement Theme)
Supportive Environment (Engagement Indicator): Understanding how much a college or university
provides opportunities for students to feel supported, involved and a part of the campus community is
ascertained by having students respond to nine questions revolving around how much the following
were emphasized at the university: support to help students be successful academically, learning
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support services, diverse interactions, support for overall well-being, manage nonacademic
responsibilities, and attend events that address important issues.
Independent Variables
Student level variable – student demographics and attributes
Table 8 shows the coding scheme of student attributes used as control variables in this study. All
students who were included in this study have indicated that they are a STEM major based on the table
described earlier in this chapter. Table 9 illustrates the institutional variables that were utilized in this
study.
Table 8
Student demographics and attributes Data
Variable Name

Variable Label

Values Coding Scheme

Class

What is your class level?

0= First-year
4=Senior

Fulltime

Thinking about this current academic
term, are you a full-time student?
What have most of your grades been up
to now at this institution

0=No
1=Yes
0=C+ through C- or lower
1=B- through B+
2 A- and A

Gender

Did you begin college at this institution
or elsewhere?
What is your gender?

0= Started here
1= Started elsewhere
0=Female
1=Male

NewAgecat

Age category

0= 19 – 23 (Traditional)
1= 24-Over 55 (Non-Traditional)

NewRace

What is your racial or ethnic
identification?

0= Other
1= Asian
2= Black or African American
3= Hispanic or Latino
4= White

NewGrades

Begincol
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Living

Which of the following best describes
0= On Campus
where you are living while attending
1= Off Campus
college?
Note. Data for NSSE Engagement Themes and Indicators adapted from NSSE - National Survey of
Student Engagement. Retrieved September 10, 2018, from http://nsse.indiana.edu/

Table 9
Independent variables – Institutional Level Data
Institutional Level Variables
Variable Name

Variable Label

Values and Labels

College type

Women’s college or
Coeducational institution
Carnegie: 2010 Basic
Classification (June 17, 2015)
Created Enrollment Categories

0= Coeducational institution
1= Women’s Colleges
0 = Public
1= Private
0= Small 1,000-2,499
1=Mid-sized 2,500-9,999
2=Large -10,000-20,000 or more
0 = Research Universities
1 = Master’s
2= Baccalaureate

BASIC2010
NewENRL_LB

NewBasic2010_CAT

Created Report Categories from
2010 Basic

Note. Data for NSSE Engagement Themes and Indicators adapted from NSSE - National Survey of
Student Engagement. Retrieved September 10, 2018, from http://nsse.indiana.edu/
Missing Data Analysis
For purposes of this study, students who identified as male at a woman’s college were eliminated
and their responses were not included. The rationale for excluding these students directly relates to the
purpose of this study and the goal of understanding the impact of engagement on women in STEM
majors at women’s colleges and comparing those experiences to STEM students at co-educational
institutions. The focus of the study was to examine if women at women’s colleges are more engaged
than students at co-educational institutions. I seek to understand not only if they are more engaged than
their female counterparts at co-educational institutions, but also male students at co-educational
institutions, who tend to dominate the STEM majors and fields.
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Another factor in choosing to eliminate males from the women’s college data set considered the fact
that frequently, any male students admitted to a women’s college are part of an evening program, a
special cohort or another program which is not typical of the overall educational experience at a
women’s college. These students are considered non-traditional at a women’s college and would be a
special admit to be part of any program of study at the institution. This resulted in a total of 12 male
students being eliminated from the women’s college data.
Missing data can occur in a survey such as NSSE from stress, fatigue, sensitivity to the questions
asked, or lack of knowledge (Graham, 2009). In order to avoid any incorrect inference with missing
data, missing values on variables were excluded from analysis. I eliminated the missing data rather than
impute the data because of the large size of the data set received. In conducting a missing data analysis
it was determined that no greater than 1.9% of any questions pertinent to this study contained a missing
response. Additionally, when removed none of that missing data had a statistically significant impact on
the mean of the responses, and the data was missing completely at random.
Analytical Approach
This comparative quantitative study utilized, descriptive statistics, ANOVA, and hierarchical
linear modeling (HLM or multilevel modeling) to analyze the data. Researchers wishing to utilize a
large sample size and a proven survey instrument often employ the usage of a secondary dataset such as
NSSE. This study is modeled after the research conducted by Kinze et al.’s (2007) study, which
examined levels of female student engagement at women’s colleges and coeducational institutions.
Due to the nesting nature of the data set and the desire to understand institutional effects, HLM
was employed. This statistical analysis also allows the researcher to partition the variance and to
distinguish which variance can be attributed to the individual and which variance can be attributed to the
institution. Using multilevel modeling in this study allows inferences to be made about students within
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the same college, and these colleges within the same institutional type. HLM addresses the issues
inherent in nested data, making it a suitable choice for this study (Raudenbush & Bryk, 2002;
Tabachnick & Fidell, 2001).
Multilevel modeling also allows for consideration of intraclass correlation coefficients (ICC).
Multilevel modeling factors group homogeneity, where the dependent variable could be influenced by
the characteristics of the group, rather than those of the individual. In this study, this is important when
making inferences about women attending women’s colleges or co-educational institutions and being
able to minimize and correct for a non-zero ICC (if it is found) to correct for any bias (Heck, Thomas, &
Tabata, 2010; Raudenbush & Bryk, 2002).
When utilizing multilevel modeling, it is suggested to run the models in multiple steps; a oneway ANOVA; a within model utilizing student-level data and a full model containing both institutional
level and student level data.
The student-level model includes a random group effect for the independent variables at
the student level (Race/Ethnicity, Part/Full-time, Transfer Status, Resident/Commuter, First
year/Senior, Age, & GPA, gender). The level 1 random intercept model is as follows:
Υ𝚤𝑗 = 𝛽0j + 𝛽𝚤𝑗 Χ𝚤𝑖𝑗 + 𝛽2𝑗 Χ2𝑖𝑗 +. . + 𝛽𝑄𝑗 Χ𝑄𝑖𝑗 + 𝑟𝑖𝑗
where:
Υ𝚤𝑗 = the outcome for student i in institution j
𝛽0j = the Y intercept within institution j
Χ𝑄𝑖𝑗 = the student-level independent variables for student i in institution j
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𝛽𝑄𝑗 = the coefficients representing the effects of student-level independent variables on the
outcome in institution j
𝑟𝑖𝑗 = random effect
The level 1 models are written as follows:
Υ𝚤𝑗 = 𝛽0j + 𝛽𝚤𝑗 (𝑟𝑎𝑐𝑒) + 𝛽2𝑗 (𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒) + 𝛽3𝑗 (𝑏𝑒𝑔𝑖𝑛𝑐𝑜𝑙) + 𝛽4𝑗 (𝑙𝑖𝑣𝑖𝑛𝑔) + 𝛽5𝑗 (𝑐𝑙𝑎𝑠𝑠)
+ 𝛽6𝑗 (𝑎𝑔𝑒𝑐𝑎𝑡) + 𝛽7𝑗 (𝑔𝑟𝑎𝑑𝑒𝑠) + 𝛽8𝑗 (𝑔𝑒𝑛𝑑𝑒𝑟)+ 𝑟𝑖𝑗
where: race = race of survey respondent
fulltime = enrollment status of survey respondent
begincol = self-reported transfer status of survey respondent
living = self-reported on campus residence status of survey respondent
class = self-reported class standing of survey respondent
agecat = self-reported age of survey respondent
grades = self-reported estimated average of grades to date of survey respondent
gender = gender identity* (*only included when comparing STEM students within
coeducational institutions).
These models were to measure the differences between STEM women in women’s
colleges and STEM women in co-educational institutions, and STEM men in co-educational
institutions and STEM women in women’s colleges. Separate models were built for female
STEM majors and male STEM majors at coeducational institutions combined with women’s
colleges, and the variability in the relationship between the outcome variables and level 1
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predictors were explored to understand the relationship between the level 1 predictors and
engagement indicators.
The institution-level model includes a random group effect for the independent variables
at the institution level (women’s college, Carnegie classification, size, and public or private). The
level 2 random intercept model is as follows:
β0j = γ00 + γ01 (women’s colleges) + γ02 (Carnegie classification) + γ03 (institution size) + γ04
(institution type) + μ0j
where: women’s college = women’s college or coeducational institution
Carnegie classification = research, master’s or bachelor’s institution
Size = Small, medium or large
Institution type = public or private
These models measured the differences between STEM women in women’s
colleges and STEM women in co-educational institutions, and STEM men in coeducational institutions and STEM women in women’s colleges. Separate models were
built for female STEM majors and male STEM majors at coeducational combined with
women’s colleges , and the variability in the relationship between the outcome variables
and level 1 and 2 predictors were explored to understand if the relationship between the
predictors and engagement indicators.
Study Limitations
A limitation inherent in utilizing NSSE data is that much of the data is selfreported. Issues surrounding self-reported data includes: students may not take the survey
seriously, may report inaccurate grades and first year students may not have enough
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experience in classes, with faculty or the institution yet to give thoughtful responses that
accurately reflect their perceptions and interactions (Bowman, 2011; Bowman & Seifert,
2011).
While every effort was made to include an encompassing list of STEM majors,
there is not one comprehensive, defining list of what is considered a STEM major. New
majors emerge and there is no consensus on what majors should be included in STEM
disciplines. Furthermore, the fact that the data was self-reported by students, and there are
multiple ways to classify a STEM major. For this study the interest surrounded “hard
sciences” such as chemistry, physics, as well as technology, engineering and mathematics
and the list was based off of the NSF classifications used by the US Government.
However, it should be noted that this study excludes soft sciences such as psychology and
other majors typically considered social sciences in its definition of STEM Majors, which
could be considered a limitation.
It should be noted that this study does not control for “selection bias” and a
student’s precollege background. For instance, the choice to attend a women’s college
could be a reflection of highly motivated and academically superior women who made
the decision to attend a women’s college. Utilizing NSSE data does not allow for an
understanding of the unobserved differences between students who choose to attend a
women’s college and those who do not. Therefore, students who make the choice to
attend a woman’s college may be more motivated to actively engage in campus life than
coeducational students.
Finally, while this is a study that spans three years it is unable to follow a specific
student’s experience, and therefore reflect how a student’s level of engagement may have
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changed over the course of time at an institution. For example, a student who may have
had a negative experience his/her first year, but has really gotten involved in their junior
year and has had positive experiences, would not have that data captured and therefore is
not reflected in this study.
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Chapter Four
Results
This chapter provides the results of the data analysis. First, I present descriptive statistics
of the analytic sample used in the study. Next, I discuss the analysis of ANOVA to determine if a
significant difference exists between engagement levels of female STEM students in women’s
colleges and male and female STEM students in co-educational institutions. Finally, I discuss the
results of the analysis of research questions using HLM for the two engagement indicators
(student-faculty interactions and supportive environment) used in this study.
Descriptive Statistics
This study used data obtained from the 2013-2015 NSSE surveys. The sample consisted
of first-year and senior STEM majors at both women’s colleges and co-educational institutions.
The original sample included 61,678 STEM major students. Initially the data set included 59,873
STEM students from 1,162 co-educational institutions and 1,805 STEM students from 25
women’s colleges. All males referenced in the analysis attended coeducational institutions.
Twelve male students at women’s colleges were removed, as they were classified as
special admissions (i.e. enrolled in an online or night program), which deviate from a traditional
college experience. The final analytic sample consisted of 1,132 female STEM students from
women’s colleges and 23,281 female STEM students and 16,006 male STEM majors from coeducational institutions.
Most of the students in this study fell into the traditional age category, with women at
women’s colleges having the highest percentage (n= 1023, 90.4%) of traditional-aged students,
with a mean age of 20.93. Males had the lowest percentage of traditional-aged students in their
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sample (79%, n=12,643) with the average age of 22.34 and 85% of coeducational women
traditional-aged students (M = 21.74).
How do students in STEM majors at women’s colleges differ from students in STEM
majors at co-educational institutions in terms of demographic background characteristics? With
this question, I sought to understand how students in STEM majors at women’s colleges differ
demographically from those in STEM majors at coeducational institutions. Table 10 presents the
analysis of each student-level variable by gender and frequency and percentage within each
cohort for coeducational and women’s colleges.
Table 10
Demographic Characteristics of the Sample for Women’s College Students as Compared to Female Counterparts in
Coeducational Institutions
Coeducational

Grades

Women's Colleges

Institutions (Male)

N=23,281

N=1,132

N=16,006

N%

Count

N%

Count

N%

A

11441

49.1%

517

45.7%

7185

44.9%

B

10292

44.2%

549

48.5%

7493

46.8%

C

1548

6.6%

66

5.8%

1328

8.3%

10410

44.7%

773

68.3%

6561

41.0%

Commuter

12871

55.3%

359

31.7%

9445

59.0%

1st year

11173

48.0%

609

53.8%

6742

42.1%

Senior year

12108
15139

52.0%
65.0%

523
585

46.2%
51.7%

9264
10519

57.9%
65.7%

2517
1375

10.8%
5.9%

126
55

11.1%
4.9%

2047
940

12.8%
5.9%

1937

8.3%

294

26.0%

928

5.8%

2313

9.9%

72

6.4%

1572

9.8%

5235

22.5%

167

14.8%

11859

74.1%

18046

77.5%

965

85.2%

4147

25.9%

21506

92.4%

1077

95.1%

14696

91.8%

Resident

Status

Student

Race

Institutions (Female)

Count

Housing

Class Year

Coeducational

White
All others
Asian
African
American
Hispanic

Transfer

Transfer

Status

NonTransfer
Full-time
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Enrollment
status

Part-time

1775

7.6%

55

4.9%

1310

8.2%

The vast majority of students reported their grades in the A or B range, with female coeducational STEM students reporting slightly higher averages (n=11,441, 49.1%) than women at
women’s colleges in the A range at (n =517, 45.7%) and males (n =7,185, 44.9%). Women in coeducational institutions reported lower in the B range (n=10,292, 44.2%) compared to women in
women’s colleges (n=549, 48.5%) and 46.8% of males. The males reported the highest rate of
the C or lower range n=1,328, 8.3% and coeducational women were higher (n=1,548, 6.6%) than
women in women’s colleges (n=66, 5.8%). With regard to transfer status, the majority of the
students began at the intuition where they took the NSSE survey. As shown in Table 10,
Women’s colleges had the lowest number of transfer students (n=167 or 14.8%). Female
students at co-educational institutions had a transfer rate of 22.5% (n=5,235) and males had a
slightly higher transfer rate of 25.9% (n=4,147 and n=11,859) than female counterparts at coeducational institutions.
The majority of the sample self-identified as white; however, women’s colleges had the
lowest representation (when compared to coeducational male and female groupings) of white
students with 51.7% of the sample (n=585). At women’s colleges, the next largest race
represented in the sample was Black or African American students (n=294, 26%). Hispanic or
Latino students only represented 6.4% (n=72) of the sample of women’s colleges, and Asian
students were 4.9% (n=55). All others comprised 11.1% (n=126) of the women’s colleges’
sample. Interestingly, female Hispanic or Latino students were only the third largest group
represented at women’s colleges. This is a departure from the trend seen in the national averages
of the Hispanic and Latino population being the second largest group represented in enrollment
at colleges and universities in the United States starting in 2012 and continuing through 2017
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(U.S. Department of Education. Institute of Education Sciences, National Center for Education
Statistic, 2018). Both the male and female cohort followed the national trends within the
respective samples. White females were the largest race group represented within the female coeducational institutions sample (n=15,139, 65.1%), while Hispanic or Latino female students
were the next largest group (n=2,313, 9.9%) represented. Black or African American female
students represented 8.3% (n=1,937) of the coeducational women sample, and female Asian
students represented 5.9% (n=1,375) in coeducational institution sample. Finally, all others
comprised 10.8%, n=2,517 of the female students at co-educational institutions. White males
were the largest race/ethnic representation of males at co-educational institutions (n=10,519,
65.7%) and male Hispanic or Latino students account for 9.8% of the sample. Black or African
American male students (n=928, 5.8%) and male Asian students were represented in similar
numbers (n=940, 5.9%). All other races in the male sample were n=2,047, 12.8%. The majority
of students in women’s colleges lived on campus with 68.3% (n=773). It is interesting to note
that more students lived on campus than off campus at women’s colleges whereas women in
coeducational institutions had a larger commuter population (n=12,871, 55.3%) when compared
to the on-campus population (n=10,410, 44.7%). Males had the smallest percentage of students
living on campus (41%, n=6,561). More than half of the students in the women’s college sample
were first year students (n=609, 53.8%) but slightly less than half of female students attending
coeducational were first year students (n=11,173, 48%).
The institutional level variables include institutional gender (women’s college or
coeducational institution), Carnegie classification, institutional size, and control (private vs.
public) were used. Shown in Table 11 are the Carnegie classifications of the institutions used in
this study and the number of students that attended each type of college or university. No
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women’s colleges used in the study have achieved the Carnegie Research Designation. The
majority of the women (70%) attending women’s colleges attended bachelor’s granting
institutions or master’s granting institutions (30%) whereas the male sample has the highest rate
(48.3%) attending institutions classified as research universities, and 38.7% of coeducational
females attended research universities.
Given the small number of women’s colleges in the United States, one would expect few
public institutions included in the sample. The institutional variable relating to public and private
institutions illustrated in Table 11 highlights all women participants at women’s colleges
attended private institutions whereas both the majority of males and females at coeducational
institutions attended public universities with 59.5% (n=13,842) of coeducational women and
40.5% (n=10,440) males.
The variable of institutional size was also described in Table 11. The entire women’s
college sample included women in the small-sized institution category, 100% (n=1,132). Both
the coeducational male and female samples had the largest percentages attending large
institutions; males 51.1% (n=8,173) and females 43% (n=10,003) and the smallest percentages
within the respective samples attending small institutions, males 15.8% (n=2,528) and females
19.7% (n=4,593). The remaining coeducational cohort attended medium-sized institutions, with
33.1% of males (n=5,305) and 37.3% of females (n=8,685). As most women’s colleges are
small, private, liberal arts institutions, this finding is not surprising.
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Table 11
Institutional Level Variables
Women’s Colleges

Coeducational Institutions
Females (N=23,281)
N
Carnegie
Classification

Institutional
Characteristics

Size of
Institution

%

Males (N=16,006)

Females (N=1,132)

N

%

N

%

Research

9,014

38.7%

7,723

48.3%

--

--

Master’s

10,211

43.9%

5,525

34.5%

340

30%

Bachelor’s

4,056

17.4%

2,758

17.2%

792

70%

Private

9,439

40.5%

5,566

34.8%

1132

100%

Public

13842

59.5%

10,440

65.2%

--

--

4,593

19.7%

2,528

15.8%

1132

100%

8,685

37.3%

5,305

33.1%

--

--

10,003

43%

8,173

51.1%

--

--

Small (fewer
than 1,0002,499)
Medium
(2,5009,999)
Large
(10,00020,000 or
more)

As discussed in Chapter 3, the NSSE survey utilized four questions aimed at assessing a
student’s level of Student-Faculty (SF) Interaction. This response was gauged with a Likert Scale
where 1 = never and 4 = very often for each of the four questions. The total response means of
student responses for each questions within SF are highlighted in Table 12 with means and
standard deviations of the score for each question.
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Table 12
Mean responses for Student-Faculty Engagement Indicator
STEM Males at
Coeducational
Institutions
SF Responses (N=16,006)
Question
M
SD
Talked about
2.36
0.93
career plans
with a faculty
member

STEM Females at
Women’s Colleges

STEM Females at
Coeducational Institutions

SF Reponses (N=1,132)
M
SD
2.74
0.94

SF Responses (N=23,281)
M
SD
2.48
0.94

Worked with a
faculty member
on activities
other than
course work

1.98

1.00

2.21

Discussed
course topics,
ideas, or
concepts with a
faculty member
outside of class

2.26

0.92

2.50

Discussed your
academic
performance
with a faculty
member

2.19

0.89

2.53

1.03

1.96

1.00

0.96

2.20

0.95

0.94

2.26

0.91

Table 12 relates to each question asked in the SF indicator. The means for each response
were highest for STEM female students at women’s colleges when compared to both males and
female STEM students at coeducational institutions. This indicates that female students at STEM
majors at women’s colleges were more likely to answer positively when responding to questions
regarding their interactions with faculty. When comparing males and females at coeducational
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institutions, females had a higher mean response rating (indicating they are more engaged) for
questions pertaining to their discussions regarding career plans and academic performance
(career and perform) but lower responses when answering questions pertaining to outside of
classroom discussions and working with faculty on non-academic endeavors (other work and
discuss).
Table 13
Mean comparison Total Composite Score Student-Faculty Interaction all STEM Student
responses
Male STEM Majors
STEM Females at
Female STEM Majors
Coeducational Institutions
Women’s Colleges
Coeducational Institutions
SF Responses (N=16,006)
SF Responses (N=1,132)
SF Responses (N=23,281)
M

SD

M

SD

M

SD

8.78

3.09

9.98

3.17

8.90

3.12

As shown in Table 13 the overall composite score means for responses to all questions
within the SF indicator women’s colleges STEM majors had a higher composite score (M=9.98)
than female STEM majors at coeducational institutions (M=8.90) and male STEM majors at
coeducational institutions (M=8.78) indicating that overall, the responses were higher and more
positive for the SF interaction for students at women’s colleges and overall female STEM majors
responses were more positive when compared to male STEM major responses.
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Table 14
Mean Comparison Supportive Environment all STEM Student Responses
STEM Male at
Coeducational Institution
SE Responses
(N=16,006)

STEM Females at
Women’s Colleges
SE Responses
(N=1,132)

STEM Females
at Coeducational
Institution SE Responses
(N=23,281)

Question
M
Providing support 3.03
to help students
succeed
academically

SD
0.83

M
3.36

SD
0.76

M
3.18

SD
0.81

Using learning
2.98
support services
Encourage contact 2.62
among students
from different
backgrounds

0.90

3.37

0.83

3.16

0.88

0.98

2.86

0.99

2.73

0.99

Providing
2.91
opportunities to be
involved socially

0.89

3.16

0.86

3.07

0.88

Providing support 2.91
for your overall
well-being

0.90

3.09

0.91

3.03

0.91

Helping you
2.27
manage your nonacademic
responsibilities

0.98

2.43

1.00

2.33

1.02

Attending campus 2.78
activities and
events

0.93

2.96

0.94

2.90

0.94

Attending events
that address
important social,
economic, or
political issues

0.95

3.36

0.76

2.60

0.98

2.50
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Table 14 demonstrates that the average mean for responses to the SE indicator. Female
STEM majors at women’s colleges had the highest mean response for each question when
compared to both male and female STEM students at coeducational institutions. Also, when
comparing the coeducation cohort, female STEM students at coeducational institutions had
higher mean responses to each questions than male counterparts.
Table 15
Comparison Total Mean Composite Score Supportive Environment all STEM Student Responses
Male STEM Majors
Coeducational Institutions
SE Responses (N=16,006)

STEM Females at
Women’s Colleges
SE Responses (N=1,132)

Female STEM Majors
Coeducational Institutions
SE Responses (N=23,281)

M

SD

M

SD

M

SD

22.02

5.54

24.11

5.39

23.00

5.60

As shown in Table 15 the overall composite score means for responses to the eight
questions within the SE indicator women’s colleges STEM majors had over a higher composite
score (M=24.11) than male STEM majors at coeducational institutions (M=22.02) and female
STEM majors at coeducational institutions (M=23.00). These scores illustrate that the responses
were higher and more positive for the SE interaction for students at women’s colleges and
overall female STEM majors’ responses were more positive when compared to male STEM
major responses.
Table 16 illustrates the differences between the cohorts studied and the NSSE indicators
of SF and SE. The data showed statistically significant mean difference between each of the
indicators and the variable of STEM student at type of college attended (female STEM student at
women’s college, female STEM student at coeducational institution or male STEM student at
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coeducational institution). This data was analyzed using an ANOVA which illustrated that the
effect on the variables SF and SE was significant. For the variable of SF, F(2,40416) = 78.22, p =
.000. For the variable of SE, F(2,40416) = 187.82, p = .000. To determine which pairs of means
are significantly different within each indicator, Tukey’s HSD post hoc test was conducted.
Table 16
ANOVA – NSSE Indicators SF and SE and STEM Males and Females at Coeducational
Institutions and Female STEM students at Women’s Colleges

SF

SE

Between Groups

Sum of
Squares
1518.574

df
2

Mean Square
759.287***

Within Groups

392308.173

40416

9.707

Total

393826.747

40418

Between Groups

11693.380

2

5846.690***

Within Groups

1258131.240

40416

31.130

Total

1269824.619

40418

F
78.223

Sig.
.000

187.818

.000

*p < .05, **p < .01, ***p < .001
Because statistically significant results were found in the ANOVA a post-hoc analysis
using the Tukey HSD test was conducted. This test was conducted on all possible pairwise
differences and all pairs were found to be statistically different when analyzing the composite
scores means of the responses for the indicators of SF and SE. These results are highlighted in
Table 17.
Within the NSSE indicator of SF, the variable of STEM females in women’s colleges
showed a significant mean difference compared to the variable of STEM women in
coeducational institutions (M = 1.08, p < .001) indicating that female STEM students at women’s
colleges scored higher than female STEM students at coeducational institutions in SF and could
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therefore be considered more engaged. A similar outcome is apparent when comparing STEM
females in women’s colleges and male STEM students at coeducational institutions (M = 1.19, p
< .001) signifying that STEM females at women’s colleges scored higher than male STEM
students at coeducational institutions in SF and could be considered more engaged. Finally, when
comparing female STEM students at coeducational institutions and male STEM students at
coeducational institutions within the SF indicator there was a significant mean difference in SF
(M = 0.12, p < .001) indicating that STEM female students at coeducational institutions were
more engaged than males with the indicator of SF.
When analyzing the NSSE indicator of SE, the variable of STEM females in women’s
colleges showed a significant mean difference compared to the variable of STEM women in
coeducational institutions (M = 1.11, p < .001) indicating that female STEM students at women’s
colleges scored higher than female STEM students at coeducational institutions in SE and could
therefore be deemed more engaged with this indicator. In addition, a similar finding was also
evident when comparing STEM females in women’s colleges and male STEM students at
coeducational institutions (M = 2.10, p < .001) signifying that STEM females at women’s
colleges scored higher than male STEM students at coeducational institutions in SE and
suggesting that they are more engaged. Lastly, when evaluating female STEM students at
coeducational institutions and male STEM students at coeducational institutions within the SE
indicator there was a significant mean difference in SE (M = 0.98, (p < .001) demonstrating that
STEM female students at coeducational institutions were more engaged than males with the
indicator of SE.
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Table 17
Tukey HSD – NSSE Indicators SF and SE (Composite Score) and STEM Males and Females at
Coeducational Institutions and Female STEM students at Women’s Colleges
Dependent

College Type

College Type

Mean

Variable

(I)

(J)

Difference

SD

95% Confidence
Interval

(I-J)

Women in Co-ed
StudentFaculty

Men in Co-ed

Interaction
Women in WC

Women in Co-ed

Supportive

Men in Co-ed

Environment
Women in WC

LB

UB

Men in Co-ed

0.12***

0.03

0.04

0.19

Women in WC

-1.08***

0.95

-1.30

-0.85

Women in Co-ed

-0.12***

0.03

-0.19

-0.04

Women in WC

-1.19***

0.10

-1.42

-0.97

Women in Co-ed

1.08***

0.09

0.85

1.30

Men in Co-ed

1.19***

0.10

0.97

1.417

Men in Co-ed

0.98***

0.05

0.85

1.12

Women in WC

-1.11***

0.17

-1.51

-0.71

Women in Co-ed

-0.98***

0.57

-1.12

-0.85

Women in WC

-2.10***

0.17

-2.50

-1.69

Women in Co-ed

1.11***

0.17

0.71

1.51

Men in Co-ed

2.10***

0.17

1.69

2.50

*p < .05, **p < .01, ***p < .001
Hierarchical Linear Models Analysis
HLM was used to examine the effect of attending women’s colleges on the level of
engagement among students in STEM majors in comparison to students attending co-educational
institutions.
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Table 18
HLM Results for Student-Faculty Interaction STEM Females Coeducational Institutions and
Women’s Colleges
STEM Females Coeducational and STEM
Females Women’s Colleges
β
Intercept
Level One
Grades *** (ref. group: cumulative grade of A)
B
C or less
Transfer ** (ref. group: Transfer)
Non Transfer Student
Age *** (ref. group: Non Traditional)
Traditional age
Housing Status (ref. group: on-campus)
Commuters
Class year *** (ref. group: 1st year)
Seniors
Enrollment Status *** (ref. group: Part-time)
Full-time
Race *** (ref. group: White)
Asian
Black or African American
Hispanic or Latino
Other
Level Two
Institution Size *** (ref. group: Large)
Small
Medium
Carnegie Classification *** (ref. group:
Bachelor’s)
Research
Master’s
College Type (ref. group: Public)
Private
Institution Classification* (ref. group: Coed)
Women’s College
*p < .05, ** p < .01, *** p < .001
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SE

6.397***

0.139

-0.266***
-0.736***

0.040
0.081

-0.150**

0.057

0.8166***

0.071

-0.038

0.048

0.498***

0.015

0.808***

0.081

0.088
0.406***
-0.013
0.144*

0.085
0.074
0.071
0.064

0.666***
0.341***

0.112
0.078

-0.509***
-0.145

0.097
0.075

-0.039

0.070

0.297*

0.147

As illustrated in Table 18, the student level variables of age, race, grades, transfer status,
and class year were statistically significant predictors of engagement levels for the NSSE
indicator of Student-Faculty Interaction (SF) for female STEM students at coeducational and
women’s colleges. A student grade is negatively associated with SF engagement; the lower
grade is, the less likely student-faculty interaction is to occur.
Being a transfer student is negatively associated with SF engagement (β = -0.150, p <
.01). Students who were traditional-aged had a more positive relationship with SF (β = 0.816, p <
.001) than those students who were nontraditional-aged. Senior year status (β = 0.498, p < .001)
and full time students (β = 0.808, p < .001) were positively associated with SF. Regarding
race/ethnicity, white was used as the reference group, and the data analysis suggests that the
most positively impacted student racial/ethnic group was Black or African American (β = 0.406,
p < .001).
When considering the institutional level variables for the STEM female cohort at
coeducational institutions and women’s colleges, the size of the institution, Carnegie
classification and the gender of institution were statistically significant predictors of engagement
levels for the SF engagement indicator. Institutional control (public or private) was not found to
be a statistically significant predictor of SF.
Looking more specifically, the smaller the size of the institution has a more positive
effect on the student level of engagement for this indicator (β = 0.666, p < .001). Also, attending
a medium size institutions is also positively related to the SF engagement indicator though the
effect size is not as big as attending small size institutions. Research institution was negatively
associated with SF (β = -0.509, p <.001).
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In summary, this HLM analysis indicates that attending a woman’s college was positively
related to the level of engagement with the SF indicator. Females at coeducational and women’s
colleges suggests that students who had lower grades, status as a transfer student, first year status
or enrolled in an institution that had the designation of research or master’s level institutions,
experienced a negative impact on engagement with the student-faculty interaction. On the other
hand, students who were traditional aged, seniors, had a full-time status, identified as Black or
African- American or Other, enrolled in a small or medium institution, had a more positive
experience with the interactions with faculty.
Table 19
HLM Results for Supportive Environment STEM Females Coeducational Institutions and
Women’s Colleges
STEM Females Coeducational and STEM
Females Women’s Colleges
β
Intercept
Level One
Grades *** (ref. group: cumulative grade of A)
B
C or less
Transfer *** (ref. group: Non-Transfer)
Transfer Student
Age *** (ref. group: Non Traditional)
Traditional age
Housing Status *** (ref. group: on-campus)
Commuters
Class year *** (ref. group: 1st year)
Senior
Enrollment Status ** (ref. group: Part-Time)
Full-time
Race *** (ref. group: White)
Asian
Black or African American
Hispanic or Latino
Other
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SE

23.764***

0.260

-0.667***
-1.782***

0.073
0.147

-0.391**

0.104

0.840 ***

0.130

-0.317***

0.088

-0.417***

0.028

0.464**

0.147

0.007
0.832***
0.355**
0.077

0.155
0.135
0.129
0.117

Level Two
Institution Size * (ref. group: ) Large
Small
Medium
Carnegie Classification ** (ref. group:
Bachelor’s)
Research
Master’s
College Type *** (ref. group: Public)
Private
Institution Classification (ref. group: Coed)
Women’s College
*p < .05, ** p < .01, *** p < .001

-0.502*
-0.340*

0.214
0.151

-0.574**
-0.219

0.187
0.075

0.500***

0.134

0.509

0.285

In Table 19, student level variables were all statistically significant predictors of
engagement levels for the NSSE indicator of Supportive Environment (SE) for female STEM
students at coeducational institutions and women’s colleges at a significance. A student grade is
negatively associated with SE engagement; the lower grade is, the less likely engagement with a
Supportive Environment is to occur.
Status as a transfer student is negatively associated with SE engagement (β = -0.391, p <
.01) and students that were traditional aged (β = 0.840, p < .001) experienced a positive
association with SE with reference groups of non-transfer and non-traditional age. Housing
status underscored that commuter status (β = -0.317, p < .001) was negatively associated with SE
engagement as was status as senior (β = -0.417, p < .001). Full-time students were positively
associated with SE (β = 0.464, p < .01).
White was used as the reference group for the race/ethnicity category and the data
suggests that all other race categories were more engaged then students who identified as White.
The most positively engaged population in the race category were students who identified as
Black or African American (β= 0.832, p < .001).
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When considering the institutional level variables for the STEM female cohort at
coeducational institutions and women’s colleges the variables of size, Carnegie classification,
and college type were statistically significant predictors of engagement levels for the SE
indicator. While attending a woman’s colleges had a positive association with the engagement
indicator SE, it was not deemed statistically significant.
Students attending institutions in the research category had the most negative association
within the indicator of SE (β = -0.574, p < .01) when using bachelor’s universities as the
reference group. Surprisingly, the smaller the size of the institution, the more negative the
association on SE. Small sized institutions (β = -0.502, p < .05) and medium size (β = -0.340, p <
.05). Attending a private institution had a more positive association on the SE indicator for
female STEM majors (β = 0.500, p < .001).
Overall, this HLM analysis indicates that although not significantly, attending a woman’s
college did have a positive impact on the level of engagement with the SE indicator. Females at
coeducational and women’s colleges that earned lower grades, were considered transfer students,
seniors, or commuters attended a small or medium sized institution, and Carnegie Classification
of research or master’s level institutions, were negatively related to engagement with the SE
indicator for these students. However, students in this analysis who were traditional age, enrolled
full-time, identified as Black or African American or Hispanic or Latino or attended private
institutions had a more positive experience with the SE indicator.
HLM Model II STEM Males at Coeducational Institutions and Women at Women’s
Colleges
HLM was also utilized to understand how student demographics within coeducational
and women’s colleges differed between males that are STEM majors at coeducational
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institutions and female STEM majors at women’s colleges. Table 20 highlights those variances
for the NSSE indicator of Student-Faculty Interactions (SF), the student-level variables of
grades, transfer status, age, class, enrollment status, race and gender were all were statistically
significant predictors of engagement. If a student was a resident or commuter was not found to
be a statistically significant predictor of SF.
At the institutional level variables of institution size, Carnegie classification and the
gender of institution were statistically significant predictors of the SF indicator; if the institution
was public or private was not.
Examining the variables within this cohort and looking at grades, which was determined
to be a statistically significant predictor, it can be established that lower grades are negatively
associated with the SF indicator. This is shown by using the reference group of grades in the A
range. A grade in the B range (β = -0.487, p < .001) and C (β = -1.039, p < .001) illustrates the
negative relationship.
Students identifying as transfers had a negative negatively association with SF (β = 0.156, p < .05), and students who were traditional aged had a more positive association with SF
(β = 0. 425, p < .001) than those students who were in the reference group of non-traditional
aged. Seniors (β= 0.398, p < .001) and full time (β = 0.730, p < .001) students also experienced a
statistically significant positive association with the SF indicator.
Concerning race/ethnicity, White was used as the reference group. The data clearly
indicates that students who identified as Black or African American, had the most positive
association (β = 0.730, p < .001) with SF engagement. White students experienced the most
negative association with the SF indicator.
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Delving into the institutional level variables for the STEM male cohort at coeducational
institutions and STEM majors at women’s colleges, the size of the institution, Carnegie
classification and if the institution was a women’s college were found to be statistically
significant predictors of engagement for the Student-Faculty Interaction (SF) indicator. If the
institution was public or private was not a statistically significant predictor of engagement.
More specific analyses indicate that the smaller the size of the institution was indicative
of a positive association with the SF indicator (β = 0.752, p < .001). Attending a medium sized
institution was also positively related to the SF engagement indicator (β = 0.474, p < .001)
although the effect size was not as big as attending a small sized institution. Also, it is worth
noting that students attending institutions in the research category had a negative association
with the SF indicator (β = -0.572, p < .001) as did students attending master’s universities (β = 0.332, p < .001) when referenced with bachelors institutions. Students attending women’s
colleges experienced more positive association with SF (β = 0.297, p < .05) than the reference
group of STEM males at coeducational institutions.
Overall, the results of this HLM analysis indicate that attending a woman’s college was
positively related to the level of engagement with the SF indicator. The findings also showed
that males at coeducational institutions and females at women’s colleges who were traditional
aged, seniors, attended full-time, identified as Asian, Black or African American or Other or
attended a small a medium sized institution were factors positively related to engagement with
the SF indicator. Students who earned lower grades, were considered transfer students, attended
research or master’s level institutions negatively related to engagement with the SF indicator for
these students.
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Table 20
HLM Results for Student-Faculty Interaction STEM Coeducational Males & STEM Females
Women’s Colleges
STEM Males Coeducational and STEM
Females Women’s Colleges
β
Intercept
Level One
Grades *** (ref. group: cumulative grade of A)
B
C or less
Transfer * (ref. group: Non-Transfer)
Transfer Student
Age *** (ref. group: Non Traditional)
Traditional age
Housing Status (ref. group: on-campus)
Commuters
Class year *** (ref. group: 1st year)
Senior
Enrollment Status *** (ref. group: Part-Time)
Full-time
Race *** (ref. group: White)
Asian
Black or African American
Hispanic or Latino
Other
Level Two
Institution Size *** (ref. group: Large )
Small
Medium
Carnegie Classification *** (ref. group:
Bachelor’s)
Research
Master’s
College Type (ref. group: Public)
Private
Institution Classification* (ref. group: Coed)
Women’s College
*p < .05, ** p < .01, *** p < .001
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SE

7.152***

0.160

-0.487***
-1.039***

0.048
0.088

-0.156*

0.064

0.425***

0.074

0.002

0.058

0.398***

0.018

0.730***

0.091

0.207*
0.730***
0.148
0.290***

0.102
0.099
0.084
0.071

0.752***
0.474***

0.127
0.086

-0.572***
-0.332***

0.110
0.090

-0.123

0.079

0.297*

0.151

Table 21
HLM Results for Supportive Environment STEM Coeducational Males & STEM Females
Women’s Colleges
STEM Males Coeducational and STEM
Females Women’s Colleges
β
Intercept
Level One
Grades *** (ref. group: cumulative grade of A)
B
C or less
Transfer *** (ref. group: Non-Transfer)
Transfer Student
Age *** (ref. group: Non Traditional)
Traditional age
Housing Status *** (ref. group: on-campus)
Commuters
Class year *** (ref. group: 1st year)
Senior
Enrollment Status *** (ref. group: Part-Time)
Full-time
Race *** (ref. group: White)
Asian
Black or African American
Hispanic or Latino
Other
Level Two
Institution Size (ref. group: Large )
Small
Medium
Carnegie Classification (ref. group: Bachelor’s)
Research
Master’s
College Type *** (ref. group: Public)
Private
Institution Classification*** (ref. group: Coed)
Women’s College
*p < .05, ** p < .01, *** p < .001
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SE

22.692***

0.301

-0.671***
-1.536***

0.086
0.158

-0.515***

0.116

0.637***

0.133

-0.476***

0.105

-0.360***

0.033

0.657***

0.128

0.126
1.198***
0.584***
-0.032

0.184
0.179
0.153
0.071

-0.178
-0.037

0.250
0.171

-0.392
-0.256

0.218
0.175

0.567***

0.156

1.087***

0.306

As demonstrated in Table 21, student level variables were all statistically significant
predictors of engagement with the NSSE indicator of Supportive Environment (SE) for male
STEM students at coeducational institutions and STEM students at women’s colleges. Student
grades are negatively associated with the SE engagement indicator; the lower the grades are, the
less likely students have a positive experience with SE.
Being a transfer student is negatively associated with the SE indicator (β = -0.515, p <
.001). Students that were categorized as traditional aged (β = 0.637, p < .001) had a positive
association with SE when compared to the reference group of non-traditional aged. Housing
status highlighted that students who were considered commuters (β = -0.476, p < .001) had a
negative association with SE indicator compared to the reference group of on campus. Seniors (β
= -0.360, p < .001) had a negative association on engagement with the SE indicator. Students
considered full-time students experienced a positive association (β = 0.657, p < .001).
Within the race category (reference group white) the data analysis suggests that the
student populations that experienced the most positive associations with the SE indicator were
students who identified as Black or African American, (β = 1.198, p < .001) and Hispanic or
Latino Students (β = 0.584, p < .001).
The results of this study indicated that within the institutional level variables for the
STEM male cohort at coeducational institutions and STEM students at women’s colleges the
variables of size and Carnegie Classification were not statistically significant predictors of
engagement. However, the variables of college type and if it was a women’s college or
coeducational institution were statistically significant predictors of engagement levels for the SE
indicator.
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Looking deeper into the analysis of this data set it can be concluded that attending a
private institution had a positive impact on the indicator SE (β = 0.567, p < .001). STEM
students who attended a woman’s college also were found to have a positive association with the
SE indicator (β = 1.087, p < .001) indicating they were more positively engaged. This particular
indicator showed the largest difference in the coefficients measuring engagement within the
cohorts measured and evidenced that attending a women’s college positively impacts SE when
compared to male experiences at a coeducational institution.
In summary, this HLM analysis indicates that attending a women’s college was positively
related to the level of engagement with the SE Indicator. This analysis indicates that lower
student grades, status as a transfer student, commuting, and standing as a senior were all
indicators that were associated with a negative impact on engagement with the SE indicator for
coeducational males and females at women’s colleges. Students who were traditional aged,
attended full-time, identified as Black or African American or Hispanic or Latino or attended a
private institution all had were all indicators that were positively related to engagement with the
SE indicator.
Lastly, a statistical analysis was conducted to understand if there were any differences in
experiences with the indicators of SF and SE within coeducational institutions between male and
female STEM students. Because, women’s colleges were not a factor in this analysis the variable
for women’s colleges was removed from the institutional level variables. Removing this variable
rendered gender an important variable; therefore, gender was added to the student level
variables. The results of these analyses are highlighted in tables 22 and 23.
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Table 22
HLM Results for Male and Female coeducational STEM Student Engagement with Student Faculty Interaction
STEM Male and Female Coeducational
Students
β
Intercept
Level One
Grades *** (ref. group: cumulative grade of A)
B
C or less
Transfer *** (ref. group: Non-Transfer)
Transfer Student
Age *** (ref. group: Non Traditional)
Traditional age
Housing Status (ref. group: on-campus)
Commuters
Class year *** (ref. group: 1st year)
Senior
Enrollment Status *** (ref. group: Part-Time)
Full-time
Race *** (ref. group: White)
Asian
Black or African American
Hispanic or Latino
Other
Gender (ref. group: Female)
Male
Level Two
Institution Size *** (ref. group Large: )
Small
Medium
Carnegie Classification *** (ref. group:
Bachelor’s)
Research
Master’s
College Type (ref. group: Public)
Private
*p < .05, ** p < .01, *** p < .001

97

SE

6.705 ***

0.115

-0.356***
-0.915***

0.031
0.061

-0.140***

0.043

0.625***

0.052

-0.009

0.038

0.449***

0.012

0.766***

0.061

0.175**
0.529***
0.091
0.221***

0.067
0.062
0.056
0.049

0.003

0.031

0.726***
0.395***

0.096
0.068

-0.496***
-0.256**

0.085
0.175

-0.059

0.060

As demonstrated in Table 22, student level variables of grades, transfer status, age, class,
housing status, enrollment status, and race were all statistically significant predictors of
engagement levels for the NSSE indicator of Student-Faculty Interaction (SF) for male and
female STEM students at coeducational institutions. Gender was not found to be a statistically
significant predictor of SF.
From this analysis, it can be surmised that a student grade is negatively associated with
SF indicator of engagement. The lower a student’s grade is, the less likely the student is to
experience student-faculty interaction.
Students who were considered transfers experienced a more negative association with the
SF indicator (β = -0.140, p < .001). Students who identified as traditional aged had a more
positive association with SF (β = 0.625, p < .001)) than those students who in the reference
group of non-traditional aged. Students who were seniors had a more positive association with
SF (β = 0.449, p < .001) as did full-time students (β = 0.766, p < .001). As mentioned
previously, the variable of gender was not found to be significant.
Within the race category the data analysis suggests that the students with the most
positive association with the SF indicator in the race category were students who identify as
Black or African American (β = 0.529, p < .001).
When considering the institutional level variables for the STEM cohorts at coeducational
institutions the variables of size and Carnegie Classification were statistically significant
predictors of engagement with the indicator of SF. However, the variable of college type was not
a statistically significant predictor of engagement for the SF indicator.
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More specifically, analysis of this data set allows for the conclusion that attending an
institution classified as small had a significant positive association with the SF indicator (β =
0.726, p < .001) Attending an institution considered to be in the medium range also had a
positive association with SF (β = 0.395, p <.001). STEM students who attend an institution with
the Carnegie designation as of a research institution, had a more negative association with the SF
indicator (β = -0.496, p < .001) and students attending masters level institutions also were found
to have a statistically significant negative association with the SF indicator (β = -0.175, p < .01)
The overall results of this HLM analysis indicate that irrespective of the gender of
students within coeducational institutions - earning lower grades, being identified as transfer
students, attending institutions considered research or master’s level institutions were all
negatively associated with SF engagement indicator. Being traditional aged, seniors, full-time,
identified as Asian, Black or African American or other, attending smaller or medium sized
institutions were positively related to the SF indicator. As a result, the gender of the student did
not have any significant association with the SF engagement indicator.
Table 23
HLM Results for Male and Female Coeducational STEM Student Engagement with Supportive
Environment
STEM Male and Female Coeducational
Students
β
Intercept
Level One
Grades *** (ref. group: cumulative grade of A)
B
C or less
Transfer *** (ref. group: Non-Transfer)
Transfer Student
Age *** (ref. group: Non Traditional)
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SE

23.698***

0.216

-0.695***
-1.728***

0.057
0.110

-0.450***

0.079

Traditional age
Housing Status (ref. group: on-campus)
Commuters
Class year *** (ref. group: 1st year)
Senior
Enrollment Status *** (ref. group: Part-Time)
Full-time
Race *** (ref. group: White)
Asian
Black or African American
Hispanic or Latino
Other
Gender *** (ref. group: Female)
Male
Level Two
Institution Size (ref. group: Large )
Small
Medium
Carnegie Classification ** (ref. group:
Bachelor’s)
Research
Master’s
College Type *** (ref. group: Public)
Private
*p < .05, ** p < .01, *** p < .001

0.729***

0.094

-0.354

0.069

-0.407***

0.022

0.498***

0.111

0.131
1.039***
0.526***
0.056

0.122
0.114
0.102
0.089

-0.716***

0.057

-0.333
-0.174

0.185
0.132

-0.530***
-0.284*

0.163
0.126

0.500***

0.115

Illuminated in Table 23, all student level variables were found to be statistically
significant predictors of engagement with the SE indicator for male and female STEM students
at coeducational institutions. It can be concluded that students’ grades have a negative
association with the SE indicator; the lower a student’s grades are and the less likely it is that
students will experience a supportive environment.
Students who identified as a transfer student had a more negative association with the SE
indicator (β = -0.450, p < .001) while students who were traditional aged (β = 0.729, p < .001)
had a more positive association with SE than those students who were considered to be of nontraditional age. Housing status suggests that commuting had a negative association with the SE
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indicator (β = -0354, p < .001). Students who were considered seniors also had a negative
association with SE (β = -0.407, p <.001). Full-time students experienced a more positive
association with SE (β = 0.766, p < .001). Gender was also discovered to be a predictor of
engagement and male students had a negative association with the engagement indicator SE (β =
-0.716, p < .001) when compared to the female reference group. The analysis suggests that the
most engaged population in the SE indicator within the race category were students who
identified as Black or African American (β = 1.039, p < .001).
When considering the institutional level variables for the STEM cohorts at coeducational
institutions the variable of size was not found to be a statistically significant predictor of
engagement with the SE indicator. Carnegie classification and if the institution was public or
private were statistically significant predictors of engagement with the indicator of SE.
Students attending private institutions had more positive association with the SE indicator
(β = 0.500, p < .001). Attending an institution with a Carnegie designation of a research
institution (β = -0.530, p <.001) or master’s level institution (β = -0.284, p < .05) were negatively
associated with the engagement indicator of SE.
In summary, the results of this HLM model indicate that being a male student in
coeducational institution was more negatively related to the SE indicator. The results also
indicate that students who earned lower grades, identified as transfer students, were recognized
as seniors or attended institutions classified as research or master’s level institutions were
indicators that had an negative association with the SE engagement indicators. Traditional age,
full-time status, identifying as Black or African American or Hispanic or Latino or attending a
private institution were all indicators that positively related with the SE indicator.
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Summary of Statistical Findings
Presented in this chapter was a thorough summary of the statistics and statistical analyses
used to analyze the data for this study. The multiple analyses utilized in this study highlighted
the descriptive and inferential statistics used to investigate the research questions as outlined in
Chapter III.
This study attempted to explain STEM student experiences with the NSSE indicators of
Student-Faculty Interactions and Supportive Environment at women’s colleges and
coeducational institutions. The results indicated that within each indicator many student level
and institutional level variables were often statistically significant predictors of positive or
negative associations with the indicators. When comparing women’s colleges to coeducational
institutions, the results indicate that attending a woman’s college positively contributes to a
STEM major’s interaction with the indicators of Student-Faculty Interaction and Supportive
Environment. Students who identified as Black or African American also had a positive
association with the SF and SE indicators.
Low GPA, students attending colleges with Carnegie Classification as a Research or
Master’s level institution, and students identifying as transfer, part-time or non-traditional age all
negatively contribute to student interactions with the SF and SE indicators. Where variables such
as class year (1st year or Senior), institution type (public or private), housing status (commuter or
resident) and institution size varied in the positive or negative contributions to a STEM student’s
experience with SF and SE.
Chapter V will expound on the interpretations of the analyses, discuss the relationship of
the findings as they pertain to the study, and draw conclusions based on the results of the

102

analysis. It will also highlight the implications of the analyses and offer suggestions to further
this research on NSSE indicators effects on STEM majors.
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Chapter 5
Conclusion
The focus of this study pertains to student engagement among STEM majors at women’s
colleges in comparison to coeducational institutions. Chapter 5 will offer a brief synopsis of the
purpose of the study, research questions, conceptual framework, and methodology. The chapter
will summarize the conclusions drawn from the research findings and discuss the implications
for policy and practice, as well as make recommendations for future research on this topic.
Overview of the Study
Research has indicated that there is a shortage of women and minorities in STEM fields.
Women are significantly underrepresented in many STEM majors yet they make up the majority
of the undergraduate student population (National Academy of Sciences, 2006; President's
Council of Advisors on Science and Technology, 2012). Though the enrollment of women’s
colleges continues to decline from the peak in the 1960s to less than 2% of colleges and
universities in America today (Women’s College Coalition, 2017), it is well documented that
students enrolled in women’s colleges have positive collegiate experiences; specifically as they
pertain to engagement.
Research by Kinzie et al. (2007) compared female college student experiences with
NSSE benchmarks at women’s colleges and coeducational institutions and affirmed that
women’s colleges offer female students supportive environments which enhance student success
and learning (Conway, 1978; Kinzie, et al., 2007; Langdon, 2001; Sharp, 1979). Despite these
well-documented, positive experiences and women’s colleges status as bastions of support and
steadfast dedication to providing quality education for women, the numbers continue to decline.
Enrollment and recruitment continue to be an issue for women’s colleges.
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A study conducted at a women’s college in Virginia found that almost all students (31 of
32 students) interviewed were not looking to attend a woman’s college during the college choice
process. Although many of these women did not aspire to apply to a same sex institution they
applied due to pressure from their parents. However, each of the participants in the study
revealed that they would choose to attend an all-female school again (Simms, 2010). These
students had positive experiences at women’s colleges irrespective of their chosen major.
In looking at women in STEM majors at coeducational institutions, they are often
underrepresented and have negative experiences within the classroom; the perception of unequal
treatment in the classroom, micro-aggressions, and the chilly climate have all been cited as
negative experiences for women in the STEM classroom (Gayles & Ampaw, 2011; Hall &
Sandler, 1982). Understanding what kind of experience a woman’s college offers students and if
there are additional advantages for students in STEM majors, could provide evidence that bolster
the merits of single-sex classes in STEM disciplines.
This study focused on two engagement indicators from the NSSE survey (student-faculty
interaction, and supportive environment) to better understand how those engagement experiences
might differ for STEM students at women’s colleges when compared to student experiences at
coeducational institutions. These two indicators were selected for this study because the negative
experiences previously reported by STEM women revolved around feeling supported and their
interactions with the campus community. The following research questions guided the study:
1.

How do students in STEM majors at women’s colleges differ from students in STEM

majors at co-educational institutions in terms of demographic characteristics?
2.

Do students in STEM majors at women’s colleges differ in the level of student

engagement from students in STEM majors at co-educational institutions?
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a. Do students in STEM majors at women’s colleges differ from students in
STEM majors at co-educational institutions in terms of student-faculty
interaction?
b. Do students in STEM majors at women’s colleges differ from students in
STEM majors at co-educational institutions in terms of the supportive
environment?

3.

With student-level demographic variables and other institutional-level variables

controlled for, how is attending women’s colleges associated with student engagement indicators
among STEM majors?
a. With student-level demographic variables and other institutional variables
controlled for, is attending women’s colleges related to student-faculty
interaction among STEM majors?
b. With student-level demographic variables and other institutional variables
controlled for, is attending women’s colleges related to supportive
environment among STEM majors?

4.

With student demographic and institutional characteristics controlled for, does the level

of student engagement differ by gender among STEM majors within co-educational institutions?
a. With student demographic and institutional characteristics controlled for, does
the level of student-faculty interaction differ by gender among STEM majors
within co-educational institutions?
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b. With student demographic and institutional characteristics controlled for, does
the level of supportive environment differ by gender among STEM majors
within co-educational institutions?

Utilizing Astin’s (1991) input-environment-outcome (IEO) model as an overarching framework,
I conducted this quantitative study analyzing NSSE data from 2013-2015. This sample included all
participating women’s colleges, with STEM majors from those years and a 20% random sample of
coeducational institutions. I utilized NSSE data because it provides a large data set from multiple
institutions, which allows for insightful observations as they pertain to student engagement. NSSE is a
national survey, and has had over 1,600 colleges and universities participate from 2000-2015 (NSSE,
2018). I conducted hierarchical linear modeling (HLM) to more accurately estimate the effects of
multiple variables on student outcomes as they pertain to the engagement indicators of Student-Faculty
Interaction and Supportive Environment.
Summary of Findings
The findings of the descriptive statistics illustrate that the percentages of students within each
group earned grades at similar rates. All reported earning grades within the A to B range at 91.7%
through 94.2%. Similarly, the C or lower range was below 9% for all cohorts, ranging from 5.8% to
8.3%.
In terms of the overall differences in student demographic characteristics, women in STEM
majors enrolled in Women’s colleges were more likely to be of traditional college age (90.4%), nontransfer (85.2%), predominately white (51.7%), live on campus (68.3%), attend full-time (95.1%) at a
private (100%), small (100%), bachelor’s level (70%) institution. Compared to their female counterparts
in co-educational institutions who are 81.1% traditional aged, more likely to be commuters (55.3%),
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non-transfer (77.5%), are predominately white (65%), attend full-time (92.4%), at large (43%) public
(59.5), Master’s level institutions (43.9%). Male students in co-educational institutions were more likely
to be (79%) traditional aged, non-transfer (74.1%) commuters (59%), predominately white (65.7%) and
attend full-time (91.8%) at a public (65.2%), large (51.1%), Research level (48.3%) institutions.
As previously mentioned, students who identified as White were the largest racial/ethnic group
represented in each cohort. However, women’s colleges had a significantly higher percentage of
students identifying as Black or African American than coeducational institutions. In fact, students at
women’s colleges identified in this race/ethnic category were the 2nd largest cohort within that sample
(25.2%). This differs from national data trends, where Hispanic/Latino students are the 2nd largest
race/ethnic group enrolled at institutions in the United States (U.S. Department of Education. Institute of
Education Sciences, National Center for Education Statistic, 2018).
I conducted six separate HLM analyses to more accurately estimate the effect on the student
level and institutional level variables on the engagement indicators. A model was run for each group
studied; STEM women at coeducational institutions vs STEM women at women’s colleges and STEM
males at coeducational institutions vs STEM women at women’s colleges, and STEM women at
coeducational institutions vs STEM males at coeducational institutions for the two indicators, StudentFaculty Interaction (SF) and Supportive Environment (SE).
In the model for the Student-Faculty Interaction (SF) indicator, all student level variables except
for housing were positively related to (p < .05) the levels of engagement within SF among female STEM
students at coeducational institutions and women’s colleges. In examining the variables at the
institutional level, only the control of institution (public vs. private) was not associated with the SF
indicator for both groups When considering size, Carnegie classification, and if it was a woman’s
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college or coeducational institution were the statistically significant predictors of engagement when p <
.05.
Attending a woman’s college had a significant positive effect on a student’s experience with the
SF indicator in both models comparing women’s college student experiences with males or females at
coeducational institutions. This suggests that STEM students at women’s colleges had a more positive
engagement experience with SF than both males and females at coeducational institutions.
Among student-level variables, all individual background characteristics played a significant role
in the indicator of Supportive Environment (SE) among students in both coeducational institutions and
women’s colleges (p < .05). All institutional level variables were significant predictors SE for the STEM
males coeducational and STEM women’s college cohorts. However, attending a women’s college was
not found to be a significant predictor of engagement when analyzing STEM women at coeducational
and women’s colleges experiences. The institutional level variables in the male coeducational and
women’s college data analysis illustrated that the variables of Carnegie Classification and size were not
statistically significant predictors of engagement with SE. However, attending a private institution had a
positive association on STEM students in cohort.
When examining the effect of institutional gender, attending a woman’s college played a
significant positive role in the SE compared to STEM males at coeducational institutions. When
comparing the women’s college cohort with the female coeducational cohort, while the women’s college
students experienced a more positive experience with SE, it was not statistically significant. This
indicates that women in STEM majors enrolled in Women’s colleges perceived their institution as a
more supportive learning environment than both women and men enrolled in coeducational institutions.
In examining the male and female STEM students within the coeducational institutions, the
student level variables of housing status and gender were not predictors of engagement with the SF
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indicator. This finding indicates that within the context of attending a coeducational institution, there
was no difference in STEM student engagement with the SF indicator between men and women. While
commuting was negatively related to engagement with the SF indicators, it was not statistically
significant. Within the coeducational institutions, the size and Carnegie Classification were significant
predictors of engagement with SF. However, if an institution was private or public was not statistically
significant in predicting engagement with SF.
In examining the engagement experience among STEM majors at coeducational institutions, all
institutional variables were predictors of engagement with the SE indicator except for the size of the
institution. It should be noted that female students tended to have a more positive perception of the
supportive environment than their male counterparts at coeducational institutions.
Discussion of Findings
Using Astin’s I-E-O model as a basis for conceptual framework, this research sought to
investigate the relationship between the NSSE indicators of Student-Faculty Interaction (SF) and
Supportive Environment (SE) and STEM students attending women’s college compared to STEM
students attending coeducational institutions and how those institution types may shape a student’s
experiences with those indicators. As indicated in the findings of this study, the results suggest that
attending a woman’s college is associated with more positive experience with the indicators of SF and
SE.
The results indicate that female students in STEM majors at women’s colleges were more
engaged with the SF and SE indicators than female students at coeducational institutions. This finding is
consistent with the research by Kinzie, Thomas, Palmer, Umbach and Kuh (2007), which found that in
general women at women’s colleges are more engaged than women at coeducational institutions.
However, the Kinzie, et al. (2007) study focused on all majors, not specifically STEM.
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The results of this study also suggest that when looking at male and female STEM students in the
coeducational classroom, males experience a slightly more (though not statistically significant), positive
experience with SF when compared to the female students. Moreover, males in coeducational
institutions had a significantly more negative experience with the SE indicator than female co-ed
students. This finding contrasts with the previous research on female students’ experiences in
coeducational STEM classrooms (Canada & Pringle, 1995; Dixon, 2013; Hall & Sandler, 1982, 1984;
Koth, Bradshaw, & Leaf, 2008; Miller-Bernal, 1993; Muhs, et al. 2012; Pascarella, et al., 1997; Sandler,
2000; Sandler & Hall, 1986; Sue, 2010; Tidball, 1980). However, it is important to note that NSSE data
does not capture specific experiences in a STEM classroom; rather, it focuses on types of interactions
and feelings of support within the campus environment. These experiences, while positive, may not
account for micro-aggressions, feelings of isolation or gender segregation that may still occur in STEM
classrooms.
This study also builds upon the findings and tangentially confirms the outcomes of research by
Chun-Mei, Carini, and Kuh (2005), which found that female students in STEM majors were equally, or
more satisfied with their college experience. This study, however, contradicts the findings Chun-Mei,
Carini, and Kuh (2005) study, which found women reported more negative experience with facultystudent interaction than their male STEM counterparts.
When focusing solely on students’ educational experiences at coeducational institutions, this
study suggests that all racial minority groups had a more positive experience with SF and SE than White
students. However, female Hispanic students at women’s colleges and coeducational institutions had a
more negative association with SF than all other racial/ethnic groups. Although Hispanic students had a
more negative experience with SF, this was not found to be statistically significant. Kinzie et al. (2007)
found that students identifying as Black or African American women were less satisfied and felt less
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support than their White counterparts at women’s colleges. This study disconfirms Kinzie et al.’s (2007)
findings as it established that African American students were the most positively engaged with SF and
SE when compared to all other racial groups within each cohort studied. Kinzie et al.’s (2007) study did
not have a STEM focus, rather it looked at all majors included in the NSSE.
This study found that attending a small institution (2,499 students or less) has a positive impact
on the student engagement level with the indicator of SF when comparing students at women’s college
to males and females at coeducational institutions. Attending a small institution was also found to be
positively associated with SF within the coeducational cohort.

However, attending a small institution

was associated with having negative impact on SE for students at women’s colleges and coeducational
institutions. Researchers in previous studies (e.g., Johnson, Wardlow, & Grahm, 2009) argue that there
is a need for larger institutions to implement targeted, specialized programs to allow students to connect
with the university. Similarly, the findings of this study suggest that this is also an issue as it relates to
supportive environment for smaller institutions and smaller institutions should consider employing this
strategy as well.
With regard to the overall engagement with SF and SE, this study suggests that a transfer student
experienced a more negative interaction with these two indicators. This finding corroborates evidence
from previous studies that concluded transfer students overall are generally less engaged than students
who started at the institution and perceived less levels of support (e.g., Kuh, 2003; Reyes, 2011).
Overall, this study suggests that women’s colleges provide an advantage to their STEM students
in terms of the engagement indicators SF and SE. As the number of women’s colleges continues to
decline, this could prove to be valuable information for women’s colleges when analyzing programs of
study, and how they can be relevant to the needs of the workforce. The results of this study also suggest
that in general, STEM women are more engaged than STEM males whether or not they are enrolled in
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women’s colleges or coeducational institutions. While this engagement is a positive step forward and
eludes to a potential thaw of the perceived “chilly climate,” more research needs to be conducted to
discern if it is within specific STEM majors or if this is a phenomenon across all STEM majors and how
that can then translate into increased participation of females in male dominated STEM majors.
Implications for policy and practice
The results of this study offer several implications for how colleges and universities, as well as
faculty and staff can make changes in their classrooms and institutions to enhance STEM student
experiences. This change could have lasting impacts and assist students in their success both while
attending college and when they enter the workforce. It highlights the need to target resources at specific
populations to engage students more fully with classroom experiences, faculty, staff, peers and
institutions in general. This study could also provide valuable information to women’s colleges that
could increase odds of sustainability.
Increase the availability of STEM majors at Women’s Colleges. Women’s colleges have
been defined as selective, private, liberal arts institutions (Women’s College Coalition, 2017). This
study demonstrates that STEM majors attending a woman’s college were more engaged than both males
and females in STEM majors at co-educational intuitions. Given that women are still lagging behind
males in degree attainment in STEM disciplines (Mullet, Rinn & Kettler, 2017) and entering STEM
fields at lower rates than males and fill less than a quarter of the STEM workforce (Campbell, 2016;
Hewlett, Luce, & Servon, 2008; Kost-Smith, Pollock, & Finkelstein, 2010), incorporating more of these
majors in addition to the traditionally liberal arts majors at women’s colleges may be a way to actively
engage women in these majors. Higher levels of engagement have been associated with increased
persistence and graduation rates (Stohs & Clark, 2014; Tinto, 1975, 1993, 2010), potentially paving the
way for women’s colleges to once again meet a societal need and remain viable.
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Gender Inclusive STEM Experiences. This study points to an advantage for women’s colleges
in engagement of STEM majors. Taking a deeper look at the strategies employed at women’s colleges
that result in more positive associations with engagement could provide valuable information for
coeducational institutions seeking to devote more resources to gender inclusive approaches inside and
outside of the classroom. Focusing on gender inclusive experiences could prove especially important in
curriculums and programs where women are underrepresented such as STEM.
Increase bachelors’ programs and include research and master level STEM programs at
women’s colleges. As STEM women were shown to be more engaged with SF and SE at women’s
colleges, continuing to include STEM majors for majors in which women are underrepresented could be
a way for women’s colleges to play a role in changing the STEM landscape.
Also, since this study indicated that women in STEM majors were more engaged than women
and men at coeducational institutions, implementing degrees that go beyond bachelor’s studies may
assist in allowing more women to earn advanced degrees in these majors. Women still fall significantly
behind males in earning doctorates in physics (20%) computers science (20%), math and statistics (24%)
and engineering (23%). This discrepancy contributes to women occupying less than one fourth of senior
faculty positions at research-intensive institutions (National Science Foundation, 2015).
Providing academic support for STEM students. This study clearly indicates that across all
cohorts, students with lower self-reported grades experienced more negative associations with both
engagement indicators. Providing academic support for students who are struggling is paramount in
increasing engagement and demonstrates the need for institutions to ensure that proper support is
offered.
Understanding how academic support is provided to students, and discerning who is making use
of it, could be key to ensuring services to students in need of academic assistance. Promoting academic
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support and embedding support into STEM curriculum through mediums such as supplemental
instruction, built in support for first-year students, or required support for struggling STEM majors could
be a way to not only increase a students’ academic performance but also provide an avenue for
engagement through interactions with peers, faculty and other members of the campus community (Yue
et al., 2018).
As highlighted in this study, it is important that both co-educational institutions and women’s
colleges make concerted efforts to encourage faculty to be involved in academic support opportunities
through selection or recommendations of students for tutors, encourage students in class to receive
assistance, participating in early alerts for struggling students would potentially increase faculty student
interaction with students who are not otherwise engaged. These opportunities for involvement could
have an impact on lower performing STEM student engagement with the SF and SE indicators, which
was highlighted as an issue in this study.
Target resources for the commuter student population. Living off campus was found to be a
factor in student perception of engagement. This study highlights that commuting was negatively related
to the student-faculty interaction and supportive environment, suggesting that institutions focus
resources to provide opportunities for commuter students to get engaged with the college campus. It is
also important for institutions to ensure that the opportunities for involvement meet the needs of
commuters. Are students working during the day or evening? Do they have families that require their
time and attention? Understanding why students choose to commute is important information to provide
appropriate opportunities (Jacoby & Garland, 2005; Wilmes & Quade, 1986).
Commitment to fostering diverse experiences and supportive environments for minority
populations. Much of a student’s engagement is fostered by the institutional culture and campus
climate. This study highlights that Black and African American STEM students were the most positively
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engaged with the SE and SF indicators which contradicts previous findings from Kinzie et al., 2007.
Creating environments that continue to foster positive levels of engagement for all racial and ethnic
groups is of vital importance for both women’s colleges and coeducational institutions. This continues to
be an important consideration for women’s colleges as based on the demographic information for this
study, STEM majors at women’s colleges were more diverse in students’ racial/ethnic identity than the
coeducational institutions. This finding was particularly interesting given that previous studies (Kinze et.
al, 2007) have shown that students who identify as Black or African American were often the least
engaged and were more likely to drop out of STEM majors. Understanding what, if anything, colleges
and universities are doing to engage students identifying as Black and African American differently
would be important in order to support all racial and ethnic groups and underrepresented minorities
(Patton, Bridges & Flowers, 2011).
Recommendations for future research
This study examined student engagement among STEM majors at Women’s Colleges and
Coeducational Institutions within the two NSSE indicators of SF and SE. The ability for coeducational
institutions and women’s colleges to provide engaging experiences for the STEM students attending is
paramount to increasing the pipeline of students graduating with these majors and entering these fields.
As the indicators and analysis in this study demonstrate women’s colleges are providing environments
where the students are more positively engaged with these NSSE indicators. As the need continues for
women graduating and pursing fields with these majors, this could be a way for women’s colleges to fill
a need within the STEM education.
1.

Given that this study found that female STEM majors at women’s colleges are more positively

engaged with the indicators of SF and SE, further investigation is needed in the remaining indicators:
Understanding the experiences with the indicators of effective teaching practices, quality of interactions,
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higher-order learning, reflective and integrative learning, learning strategies, quantitative reasoning,
collaborative learning, and discussions with diverse others to explore STEM student experiences with
these additional indicators could provide additional valuable information.
2.

Considering various student subgroups, future research should be conducted to better understand

how athletes, members of Greek organizations, international status, first generation status, or sexual
orientation may impact engagement levels of STEM majors within coeducational institutions and
women’s colleges.
3.

As faculty-student interaction was found to have a positive effect on engagement for STEM

women in women’s colleges, delving deeper into those interactions in a qualitative study would provide
valuable and rich information. Qualitative research into this area could provide information that could
help to better understand what types of interactions and how the quality of those interactions contribute
to providing rich experiences with this engagement indicator.
4.

Understanding how STEM students interact with the campus community with specific

opportunities such as internships, research, and leadership in clubs and organizations could shed
additional light on engagement within coeducational and women’s colleges.
5.

One of the limitations of utilizing NSSE data is that much of it is self-reported. Since the

findings of this study indicated that lower grades led to less engagement, conducting a study that utilized
actual student transcripts may provide further insight into how student academic performance interacts
with student engagement.
6.

This study indicates that STEM women at women’s colleges are more engaged with SF and SE.

However, it does not further explore how this engagement translates into persistence in major,
graduation rates, and pursuit of post-college STEM careers. Studying persistence and graduation rates of

117

STEM student’s at women’s colleges and entrance into a STEM field upon graduation merits further
investigation.
7.

This study focused on STEM student perceptions of student- faculty interaction through the use

of the NSSE survey. Understanding the perceptions of faculty experiences with engagement through use
of the Faculty Survey of Student Engagement (FSSE) and how those views differ or align would provide
interesting and additional knowledge to the body of existing research on this topic.
8.

As this research looked at STEM majors through a broad lens, additional research should be

focused on specific STEM majors where women are underrepresented. Female underrepresented STEM
majors such as physics, engineering, and technology are well documented and merits further and more
detailed investigation as it relates to engagement, persistence, and graduation.
9.

Hispanic/Latino women were underrepresented in women’s colleges as compared to co-

educational institutions, and national averages. As women’s colleges struggle to remain sustainable and
relevant, further study focusing on recruitment efforts of Hispanic/Latino Students could assist women’s
colleges in understanding why they are not in line with national trends and highlight how changes could
be made with institutional recruitment and marketing processes.
10.

Understanding how each of the variables included in this study interacts with STEM students at

women’s college merits further research. This would allow for more salient observations that delve into
interactions that could provide deeper insight in female STEM student engagement specifically the
interactions between gender and race and how that impacts engagement would be of value.
Conclusions
Findings from this study add to the current body of literature on STEM students in women’s
colleges. It confirms that woman at women’s colleges are more engaged than women and men at
coeducational institutions even with the revised student engagement indicators. This research sought not
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only to discover if there were differences with STEM student experiences with the SF and SE indicators,
but also shed light on the important role women’s colleges can play and highlight how impactful that
experience can be on STEM majors. The findings of this study support that women’s colleges should
consider adding an additional focus on STEM, while continuing the traditional focus of liberal arts.
Adding a STEM focus could provide women’s colleges with a means of substantiality to remain viable
institutions.
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